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1  8.0 PERSONNEL TRAINING [H]

2 This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA Permit
3 (DW Portion). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford Facility Dangerous Waste
4 Part B Permit Application must contain two items: (1) "an outline of both the introductory and
5 continuing training programs by owners or operators to prepare persons to operate or maintain the TSD
6 facility in a safe manner as required to demonstrate compliance with WAC 173-303-330" and (2) "a brief
7 description of how training will be designed to meet actual job tasks in accordance with the requirements
8 in WAC 173-303-330(1)(d)." The HF RCRA Permit, (DW portion) Condition ILC (Personnel Training)
9 contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

10 Compliance with these requirements at the Liquid Effluent Retention Facility and 200 Area Effluent
11 Treatment Facility is contained in both Hanford Facility RCRA Permit, Attachment 33, Chapter 8.0
12 (DOE/RL-91-28) and this chapter. This chapter supplements Attachment 33, Chapter 8.0
13 (DOE/RL-91-28).

14 8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

15 The introductory and continuing training programs are designed to prepare personnel to manage and
16 maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
17 personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
18 personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
19 conditions occur. Emergency response training is consistent with the description of actions contained in
20 Attachment 34, Chapter 7.0, Contingency Plan. The introductory and continuing training programs
21 contain the following objectives:

22 - Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
23 compliance with WAC 173-303

24 - Teach Hanford Facility personnel dangerous waste management procedures (including
25 implementation of the contingency plan) relevant to the job titles/positions in which they are
26 employed, and

27 e Ensure Hanford Facility personnel can respond effectively to emergencies.

28 8.1.1 Introductory Training

29 Introductory training includes general Hanford Facility training and TSD unit-specific training. General
30 Hanford Facility training is described in Attachment 33, Section 8.1 (DOE/RL-91-28), and is provided in
31 accordance with the HF RCRA Permit (DW Portion), Condition II.C.2. TSD unit-specific training is
32 provided to Hanford Facility personnel allowing those personnel to work unescorted, and in some cases is
33 required for escorted access. Hanford Facility personnel cannot perform a task for which they are not
34 properly trained, except to gain required experience while under the direct supervision of a supervisor or
35 coworker who is properly trained. Hanford Facility personnel must be trained within 6 months after their
36 employment at or assignment to the Hanford Facility, or to a new job title/position at the Hanford
37 Facility, whichever is later.

38 General Hanford Facility training: Refer to description in Attachment 33, Section 8.1 (DOE/RL-91-28).

39 Contingency Plan training: Hanford Facility personnel receive training on applicable portions of the
40 Hanford Emergency Management Plan [Attachment 4 of the HF RCRA Permit (DW Portion)] in general
41 Hanford Facility training. In addition,'Hanford Facility personnel receive training on content of the
42 description of actions contained in contingency plan documentation in Attachment 34, Chapter 7.0 to be
43 able to effectively respond to emergencies.
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1 Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties
2 in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
3 receive training on implementation of the contingency plan and fulfilling the position within the Hanford
4 Incident Command System. These Hanford Facility personnel must also become thoroughly familiar
5 with applicable contingency plan documentation, operations, activities, location, and properties of all
.6 waste handled, location of all records, and the unit/building layout

7 Operations training: Dangerous waste management operations training (e.g., waste designation training,
8 shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit

9 (e.g., container management unit) and the type of activities performed at the waste management unit
10 (e.g., sampling). For example, training provided for management of dangerous waste in containers is
11 different than the training provided for management of dangerous waste in a tank system. Common
12 training required for compliance within similar waste management units can be provided in general
13 training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is
14 identified in the training plan documentation based on: (1) whether a general training course exists,
15 (2) the training needs to ensure waste management unit compliance with WAC 173-303, and (3) training
16 commitments agreed to with Ecology.

17 8.1.2 Continuing Training

18 Continuing training meets the requirements for WAC 173-303-330(i)(b) and includes general Hanford
19 Facility training and TSD 4nit-specific training.

20 General Hanford Facility training: Annual refresher training is provided for general Hanford Facility
21 training. Refer to description in Attachment 33, Section 8.1 (DOE/RL-91-28).

22 Contingency plan training: Annual refresher training is provided for contingency plan training. Refer to
23 description above in Section 8. 1.1.

24 Emergency coordinator training: Annual refresher training is provided for emergency coordinator
25 training. Refer to description above in Section 8.1.1.

26 Operations training: Refresher training occurs on many frequencies (i.e., annual, every other year, every
27 3 years) for operations training. When justified, some training will not contain a refresher course and will
28 be identified as a one-time only training course. The TSD unit-specific training plan documentation will
29 specify the frequency for each training course. Refer to description above in Section 8.1.1.

30 8.2 DESCRIPTION OF TRAINING DESIGN

31 Proper design of a training program ensures personnel who perform duties on the Hanford Facility related

32 to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual

33 job tasks, referred to as duties, are used to determine training requirements. The first step taken to ensure
34 Hanford Facility personnel have received the proper training is to determine and document the waste

35 management duties by job title/position. The second step compares waste management duties to general
36 waste management unit training curriculum. If general waste management unit training curriculum does
37 not address the waste management duties, the training curriculum is supplemented and/or on-the-job
38 training is provided. The third step summarizes the content of a training course necessary to ensure that

39 the training provided to each job title/position addresses associated waste management duties. The last

40 step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation. The

41 training plan documentation contains this process.

42 Waste management duties include those specified in Section 8.1 as well as those contained in

43 WAC 173-303-330(l)(d). Training elements of WAC 173-303-330(I)(d) applicable to the Liquid
44 Effluent Retention Facility and 200 Area Effluent Treatment Facility operations include the following:
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1 Surface Imnoundment (Liquid Effluent Retention Facility)

2 - Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
3 . Key parameters for automatic waste feed cut-off systems
4 . Communications or alarm systems
5 . Response to fires or explosions
6 . Response to groundwater contamination incident
7 - Shutdown of operations.

8 Tank system (200 Area Effluent Treatment Facility)

9 . Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
10 . Key parameters for automatic waste feed cut-off systems
11 - Communications or alarm systems
12 - Response to fires or explosions
13 . Shutdown of operations.

14 Containers (200 Area Effluent Treatment Facility)

15 - Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
16 . Communications or alarm systems
17 . Response to fires or explosions

18 Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
19 training plan documentation described in Section 8.3 contains specific information regarding the types of
20 training Hanford Facility personnel receive based on the outline in Section 8.1.

21 8.3 DESCRIPTION OF TRAINING PLAN

22 In accordance with HF RCRA Permit (DW Portion), Condition fl.C.3, the unit-specific portion of the
23 Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.
24 Training plan documentation is maintained outside of the HanfordFacility Dangerous Waste Part B
25 Permit Application and the HF RCRA Permit. Therefore, changes made to the training plan
26 documentation are not subject to the HF RCRA Permit modification process. However, the training plan
27 documentation is prepared to comply with WAC 173-303-330(2).

28 Documentation prepared to meet the training plan consists of hard copy and/or electronic media as
29 provided by HF RCRA Permit (DW Portion), Condition I.C.1. The training plan documentation consists
30 of one or more documents and/or a training database with all the components identified in the core
31 document.

32 A description of how training plan documentation meets the three items in WAC 173-303-330(2) is as
33 follows:

34 1. -330(2)(a): "The job title, job description, and name of the employee filling each job. The job
35 description must include requisite skills, education, other qualifications, and duties for each position."

36 Description: The specific Hanford Facility personnel job title/position is correlated to the waste
37 management duties. Waste management duties relating to WAC 173-303 are correlated to training
38 courses to ensure training properly is assigned.

39 Only names of Hanford Facility personnel who carry out job duties relating to TSD unit waste
40 management operations at the Liquid Effluent Retention Facility and 200 Area Effluent Treatment
41 Facility are maintained. Names are maintained within the training plan documentation. A list of
42 Hanford Facility personnel assigned to the Liquid Effluent Retention Facility and 200 Area Effluent
43 Treatment Facility is available upon request.
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Information on requisite skills, education, and other qualifications for job titles/positions are
addressed by providing a reference where this information is maintained (e.g., human resources).
Specific information concerning job title, requisite skills, education, and other qualifications for
personnel can be provided upon request.

2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
training required for each position."

Description: In addition to the outline provided in Section 8.1, training courses developed to comply
with the introductory and continuing training programs are identified and described in the training
plan documentation. The type and amount of training is specified in the training plan documentation
as shown in Table 8.1.

3. -330(2)(c): "Records documenting that personnel have received and completed the training required
by this section. The Department may require, on a case-by-case basis, that training records include
employee initials or signature to verify that training was received."

Descrintion: Training records are maintained consistent with Attachment 33, Section 8.4,
(DOE/RL-91-28).

Table 8.1. 200 Area Liquid Waste Processing Facilities Training Matrix.

Training Category*

Attachment 33, General Contingency Emergency Operations Training
Chapter 8 Training Hanford Plan Coordinator
Category Facility Training Training
(DOE/RL-91-28) Training

200 Area Liquid Orientation Emergency Emergency General Container Tank System Surface

Waste Processing Program Response Coordinator Waste Management Management Impoundment

Facilities DWTP (ctingency Trag Management

implementing
category

Job title/position

Nuclear Chemical X -
Operators (NCOs) - X X X X X

Shift Technical
Advisor (STAs)

Shift Operations X X X
Manager (SOMs)

Environmental X X
Compliance Officer

Resident Waste
Service Provider

Non-Resident
Waste Service X X
Provider

* Refer to the 200 Area Liquid Waste Processing Facilities Dangerous Waste Training Plan for a complete

description of coursework in each training category. The 200'Area Liquid Waste Processing Facilities Dangerous

Waste Training Plan address the 242-A Evaporator, the 200 Area Effluent Treatment Facility, and the Liquid

Effluent Retention Facility.
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1 11.0 CLOSURE AND FINANCIAL ASSURANCE [I]

2 This chapter describes the planned activities and performance standards for closing LERF and ETF.

3 11.1 CLOSURE PLAN/FINANCIAL ASSURANCE FOR CLOSURE [1-1]

4 The LERF and ETF will be clean closed with respect to dangerous waste contamination that resulted from
5 operation as TSD units, with closure of LERF occurring first. To facilitate closure, the LERF retention
6 basins are being viewed as consisting of seven components: the covers and primary liner, drainage layer
7 system/bentonite carpet liner, secondary liner, soil bentonite, internal and/or external piping, ancillary
8 equipment, and concrete basins. To facilitate closure of ETF, ETF is being viewed as consisting of six
9 components: tanks, internal and/or external piping, ancillary equipment, concrete floors/dikes/

10 encasements structures, and soil directly beneath the structure. It is anticipated that closure of LERF and
11 ETF will begin after the projected 30-year active life of LERF and ETF. If it is determined that clean
12 closure is not possible, the closure plan will be modified to address required postclosure activities.

13 Uncontaminated structures will be left for future use or disassembled, dismantled, and removed for
14 disposal. Uncontaminated equipment and structures could include aqueous makeup, HVAC and piping,
15 steam condensate and cooling water piping, and the control room and office areas.

16 Clean closure requires decontamination or removal and disposal of all dangerous waste, waste residues,
17 contaminated equipment, soil, or other material established in accordance with the clean closure
18 performance standards of WAC 173-303-610(2). This and future closure plan revisions will provide for

- 19 compliance with these performance standards.

20 11.2 CLOSURE PERFORMANCE STANDARD [I-1a]

21 Clean closure, as provided for in this plan, and in accordance with WAC 173-303-610(2), will eliminate
22 future maintenance and will be protective of human health and the environment by removing or reducing
23 chemical contamination at LERF and ETF to levels that eliminate the threat of contaminant escape to the
24 environment.

25 After closure, the appearance of the land where the LERF and ETF are located will be consistent with the
26 appearance and future use of its surrounding land areas. This plan proposes to leave clean structures and
27 equipment in place after closure for potential use in future operations. This need will be evaluated at the
28 time of closure.

29 11.2.1 Closure Standards for Metal Surfaces, Rubber, Tanks, and Concrete

30 This closure plan proposes use of a 'clean debris surface' (defined in the following paragraph) as the clean
31 closure performance standard for the metal surfaces, rubber (i.e., basin covers, liners, etc.), tanks, and
32 concrete that will remain after closure. This approach is consistent with Ecology guidance
33 (Ecology 1994a) for achievement of clean closure. Additionally, adherence to this guidance ensures that
34 all residues have been removed as required by WAC 173-303-640 for clean closure of the ETF tank
35 systems. The ETF verification tanks will be considered "clean" if the delisting limits were not exceeded
36 for the effluent in the tanks. If the delisting limits were exceeded, closure activities will be as described
37 in Section 11.3.4.3.

38 The clean debris surface standard is verified visually. "A clean debris surface means the surface, when
39 viewed without magnification, shall be free of all visible contaminated soil and hazardous waste except
40 residual staining from soil and waste consisting of light shadows, slight streaks, or minor discolorations
41 and soil and waste in cracks, crevices, and pits may be present provided that such staining and waste and

Attachment 34.11.1



Class I Modification WA7890008967, Attachment 34
February 2004 LERF & 200 Area ETF

1 soil in cracks, crevices, and pits shall be limited to no more than 5% of each square inch of surface area"
2 (40 CFR 268.45). When a physical extraction method is used on concrete, the performance standard is
3 based on removal of the contaminated layer of debris. The physical extraction performance standard for
4 concrete is removal of 0.6 centimeter of the surface layer and treatment to a clean debris surface.
5 Inspections to verify achievement of a clean debris surface will be performed and documented.

6 11.2.2 Closure Standards for Internal and External Piping

7 The internal and external piping of both LERF and ETF will be flushed and drained as part of closure.
8 The rinsate will be sampled and analyzed. Results less than designation limits for the constituents of
9 concern will be accepted as indicating that the piping is clean with respect to dangerous waste or

10 dangerous waste residues. If the rinsate designates as a dangerous waste, the piping will be flushed again.
11 If it is not possible to meet the clean closure performance standard, the particular piping of concern will
12 be removed and disposed of accordingly.

13 11.2.3 Closure Standards for Ancillary Equipment

14 Ancillary equipment is defined as pumps and other miscellaneous equipment not otherwise specified in
15 this closure plan. Ancillary equipment will be removed and disposed.

16 11.24 Closure Standards for Underlying Soils

17 The LERF retention basins have a leachate collection system for leaks or spills that channels the liquid to
18 drains or sumps. The collected liquid is pumped back into the basins, thereby preventing spills from
19 reaching the soil. The soil only could be contaminated if the secondary liner had failed. To determine if

20 failure occurred, the primary liner will be inspected for leaks, holes, or punctures and the drainage gravel
21 and bentonite carpet liner underneath the primary liner will be sampled and analyzed for contamination.
22 If the drainage gravel analytical results determine that the constituents of concern are at or below agreed
23 to regulatory cleanup levels (i.e., Hanford Site soil background levels (DOE-RL 1993) and/or residential
24 exposure assumptions ), the gravel will be considered clean for closure. Only if contamination is found in

25 the drainage gravel/bentonite carpet liner will the secondary liner surfaces be inspected for leaks, holes, or

26 punctures, which (if existing) could have provided a pathway to soil for contamination (refer to

27 Chapter 40, Figure 4-3 for basin diagram). If no leaks, holes, or punctures are found in the primary liner

28 or if the drainage gravel/bentonite carpet liner is found not to be contaminated, the soil will be considered

29 to be clean closed. However, if leaks, holes, or punctures are found in the primary liner or the gravel is

30 contaminated, the secondary liner surfaces will be inspected. If no leaks, holes, orpunctures are found in

31 the secondary liner surfaces, the soil will be considered clean closed. If such leaks, holes, or punctures
32 are identified, potential soil contamination will be investigated. Soil will be sampled and analyzed for

33 constituents of concerns. If the soil analytical results determine that, the constituents of concern are at or

34 below agreed to regulatory cleanup levels, the soil will be considered clean closed.

35 Clean closure of soil under the ETF will be accomplished by demonstrating that the coated concrete floor

36 kept contaminants from reaching the soil. The coated concrete floor provided secondary containment for

37 all the tanks and process piping. Unless inspections identify potential through-thickness cracks indicating
38 containment failure and a subsequent potential for soil contamination from TSD unit operations, the soil

39 will be considered clean closed. However, if inspections identify such cracks and there have been
40 documented spills in the vicinity, potential soil contamination will be investigated. Soils will be sampled
41 and analyzed for constituents of concern. If the soil analytical results determine that the constituents of

42 concern are at or below agreed to regulatory clean up levels, the soil will be considered clean closed. The

43 Hanford Facility RCRA Permit Condition I.K defines regulatory cleanup levels. If verification sampling
44 is required, a sampling analysis plan will be prepared before closure in a manner consistent with Ecology
45 guidance (Ecology 1994a) for achievement of clean closure.
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1 113 CLOSURE ACTIVITIES [1-1b]

2 The LERF and ETF were designed for a 30-year active life. At the time of closure, the closure plan will
3 be modified as necessary to reflect current regulation or informational revisions. If it is determined that
4 clean closure is not possible, the closure plan will be modified to address required postclosure activities.

5 11.3.1 General Closure Activities

6 The approach to LERF closure is to dispose of accumulated basin aqueous waste by processing the waste
7 through ETF. Primary basin liners and covers will be decontaminated or disposed of as appropriate. Any
8 remaining solids (residue) within basins will be removed, designated, and disposed of accordingly.
9 Piping associated with LERF closure is intended to be decontaminated and left in place. Rinsate

10 generated during decontamination also will be disposed of through ETF. Sampling will assess whether
11 contamination beneath the primary liner has occurred. Contamination, if present, will be managed in
12 compliance with regulatory requirements.

13 The approach to ETF closure is to process any aqueous waste through the effluent treatment system. Any
14 containerized dangerous waste and/or mixed waste will be transferred to other TSD units. All structures
15 and equipment will be decontaminated and/or disposed. Piping associated with ETF closure is intended
16 to be decontaminated and left in place. Contamination, if present, will be managed in compliance with
17 regulatory requirements.

18 Equipment or materials used in performing closure activities will be decontaminated or disposed at a
19 permitted facility.

20 11.3.2 Constituents of Concern for Closure for the Liquid Effluent Retention Facility and
21 200 Area Effluent Treatment Facility

22 Using the list of dangerous waste numbers in the Part A, (Chapter 1.0) process knowledge and the risk to
23 human health and the environment, the constituents of concern for closure will be determined through the
24 data quality objective process.

25 113.3 Removing Dangerous Waste [I-1b(2)]

26 At the start of LERF closure, aqueous waste will be transferred sequentially from each basin to ETF for
27 treatment. At a treatment rate of about 284 liters per minute, it will take approximately 60 days to empty
28 a fall basin. Basin covers will remain in place to prevent possible wind dispersion of waste until all basin
29 waste has been removed.

30 All of the aqueous waste inventory at the ETF will be processed before closure. Any residue remaining in
$1 piping, equipment, or the LERF liner will be removed to an appropriate disposal unit. All containerized
32 waste will be dispositioned. All secondary waste in containers will be transferred to an appropriate TSD
33 unit.

34 11.3.4 Decontaminating Structures, Equipment, and Soils [I-lb(3)]

35 This section discusses the activities necessary to implement a clean closure strategy for the LERF and
36 ET. Before closure activities begin, any waste inventory stored will be removed. After the waste
37 inventory is removed, clean closure of the LERF covers and primary liner, drainage layer/leachate
38 collection system/bentonite carpet liner, secondary liner, soil bentonite, the internal piping, ancillary
39 equipment, and the concrete catch basins will be accomplished by decontaminating the components as
40 necessary, and demonstrating that clean closure performance standards are met (Section 11.1.1). To
41 facilitate closure of ETF, tanks, internal piping, external piping, ancillary equipment, concrete
42 floors/dikes/encasements, structures, and soil directly beneath the structure will be decontaminated, as
43 necessary, to demonstrate that the clean closure performance standards are met
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1 Removal and disposal of most of the components will be determined at time of closure. Clean closure of
2 the soil will be accomplished by demonstrating that the concrete kept contaminants from reaching the
3 soil.

4 11.3.4.1 Covers and Liners

5 After all pumpable waste has been removed from a given basin at LERF; the cover for that basin will be
6 removed. The cover either will be decontaminated or disposed of appropriately. If the cover is disposed
7 of, the cover will be cut up within the basin and loaded into a lined dump truck for transport and disposal.
8 If the covers are to be reused, an initial decontamination effort will be made by spraying the underside of
9 the cover while in place over a basin. The intent of preremoval spraying is to minimize subsequent

10 decontamination efforts and to use the basin as a wash water catchment. Each cover will be inspected
11 visually for physical damage in the same manner as the primary liners. Visible signs of damage to the
12 cover will be repaired as specified by the cover manufacturer. The cover decontamination procedure will
13 be to position a cover into its basin and wash the cover. Any openings, such as for vents, will be sealed
14 temporarily so that rinsate cannot seep through. The method and degree of washing will be the same as
15 necessary for the respective basin liner. The generated rinsate will be transferred from the basin to the
16 ETF or appropriate TSD unit.

17 The primary liner will be inspected visually for physical damage and surveyed before any
18 decontamination efforts. Physical damage will be defined as tears, holes, or punctures such that the liner
19 would not hold water. A description and location of any physical damage found will be noted in an
20 inspection record. Visible signs of damage to the liner will be repaired per procedures specified by the
21 manufacturer before decontamination to prevent liquid solutions from driving potential contamination
22 down into the drainage gravel. The purpose of the inspection will be twofold: to identify and map any
23 physical damage in the primary liner that might have allowed contaminants a pathway to the drainage
24 gravel below; and to identify areas that potentially are contaminated with dangerous waste or dangerous
25 waste residues. The inspection standard for the liner will be a clean debris surface as defined in
26 Section 11.11.1. The inspection of the liner for a clean debris surface will be documented on an
27 inspection record. Those areas already meeting the standard can be clean closed as is, based on Ecology
28 acceptance of the completed record.

29 Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of
30 a clean debris surface. Plastic surfaces indicated by visual examination as being potentially contaminated
31 will te decontaminated through use of physical extraction technologies such as high-pressure steam and
32 water sprays coupled with a detergent wash.

33 Achievement of a clean debris surface will be documented on an inspection record. Decontamination
34 rinsate will be transferred directly to the ETF or transferred to another basin before ultimate disposal. If it
35 is not possible to meet the clean closure performance standard, or there is no further need for the liner, the
36 primary liner could be removed, designated, and disposed of accordingly. The inspections for a clean
37 debris surface will be documented on an inspection record.

38 11.3.4.2 Drainage Layer/Bentonite Carpet Liner/Secondary Liner

39 Assessment of contamination beneath the LERF's primary liner will be performed within each basin by
40 sampling the drainage gravel. Biased rather than random location selection will be used to increase the
41 probability of detecting leachate contamination. Sampling points will be chosen where physical damage
42 was noted during the inspection of the primary liner or areas where the underlying material porosity and
43 permeability and the hydraulic head would most likely drive any leachate. The leakage rate through the
44 liner would increase toward the bottom of the liner as hydraulic head increases. Any leakage that did
45 occur in the sloped sides could be expected to travel down slope through the geotextile between the
46 primary and secondary liner until reaching the bottom of the liner. Therefore, the most likely area of
47 contamination would be the drainage gravel.
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I Gravel samples will be collected by removing the bentonite carpet liner and making an incision in the
2 geotextile. Sampling will be performed in accordance with existing procedures at the time of sampling.
3 Special care will be needed in sampling for volatiles. To aid in ensuring sample integrity, the initial
4 removal of gravel to create the gravel profile will not be done unless the samples can be collected
5 immediately.

6 Sample collection will occur immediately after profile exposure. If no constituents of concern are found
7 above soil closure performance standards (Section 11.1.1), no further analysis will be done. If the initial
8 sample analysis indicates liner leakage, analysis of the bottom sample will be performed to determine the
9 depth of contamination. Additional gravel samples from different locations will be taken to determine the

10 spatial extent of contamination.

II A visual assessment of the underlying basin integrity will be made at the bottom of each sampled location
12 and wherever else gravel is removed. If the basin is perceived to be damaged such that leakage could
13 have occurred beneath the secondary liner, an amendment to the closure plan will be submitted to allow
14 time for additional sampling and possible gravel removal. Sampling beneath the secondary liner, if
15 necessary, will be attempted in accordance with sampling procedures for beneath the primary liner.
16 Sampling beneath the secondary liner has not been extensively addressed because of the remote
17 probability of its occurrence. The drainage gravel will be the preferred flow path even: if minor leaks
18 exist in the secondary liner. The secondary liner is resting on a soil/bentonite bed, which would tend to
19 seal any punctures in the secondary liner as hydraulic head built up.

20 Sampling and disposal objectives will be determined at the time of closure activities through the data
21 quality objectives process.

22 11.3.4.3 Tanks

23 After all pumpable waste has been removed from the tanks at ETF, the interior of the tanks, including the
24 internal components such as the agitator, will be washed down by adding or spraying with steam, a
25 water-soluble cleaner, or other approved method. The tanks will be emptied and the interiors visually
26 examined.

27 After rinsing, the tanks will be inspected visually for compliance with the performance standard. Visual
28 inspection might be made remotely using a camera or other device that allows verification of meeting the
29 standard. If any areas are found not meeting the clean debris surface performance standard, these areas
30 will be decontaminated in-place. Per the debris rule, only removal of contaminants from the surface layer
31 is necessary for metal surfaces. Contamination will be removed from the surface layer using either
32 high-pressure water blasting (a physical extraction method) or by hand or remote wiping, washing,
33 brushing, or scrubbing using an approved cleaner, and rinsing with water or by other appropriate
34 methods.

35 The outside of the tanks also will be inspected for compliance to the performance standard. Any areas
36 found not to meet this performance standard will be decontaminated in-place. Contamination will be
37 removed from the surface layer using any of the methods described for internal tank decontamination or
38 another appropriate method. Before using decontamination solutions on the outside of the tanks, the floor
39 will be inspected for cracks or other openings that could provide a pathway to soil. This inspection will
40 be performed as described in Section 11.1.4.6 in conjunction with mapping of potential through-thickness
41 cracks. Any such cracks will be mapped. The cracks will be sealed before beginning treatment or other
42 engineered containment devices (e.g., portable catch basins, liners) will be used to collect and contain
43 solutions.

44 Decontamination residues will be collected, designated, and managed as appropriate. If it is not possible
45 to meet the clean closure performance standard, contaminated portions of the tanks could be removed,-
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I designated, and disposed of accordingly. The inspections for a clean debris surface will be documented
2 on an inspection record.

3 11.3.4.4 Internal and External Piping and Ancillary Equipment

4 The internal piping for both LERF and ETF will be rinsed and the rinsate will be sampled and analyzed
5 for constituents of concern. The rinsate will be designated and disposed of appropriately. If the rinsate
6 does not designate based on the concentrations of the constituents of concern, the internal piping will be
7 blanked to ensure that the tanks are isolated and the piping will be considered clean with respect to
8 RCRA. If the rinsate designates as a dangerous waste, the piping will be flushed again. If necessary, the
9 piping will be rinsed with a decontamination solution before sampling and analyses. If it is not possible

10 to meet the clean closure standard, portions of the internal piping will be removed, designated, and
11 disposed of accordingly. The ancillary equipment will be removed, designated, and disposed of
12 accordingly.

13 External piping(transfer lines) between the 242-A Evaporator and LERF and between LERF and ETF
14 will be flushed and the rinsate analyzed for constituents of concern. If the rinsate designates as a
15 dangerous waste, the piping will be flushed again. If necessary, the piping will be rinsed with a
16 decontamination solution before sampling and analyses. If it is not possible to meet the clean closure
17 standard, the piping will be removed and disposed of accordingly. If the rinsate does not designate, the
18 piping will be considered clean and will remain in place.

19 If the rinsate designates as dangerous waste, rinsate from the external piping and LERF internal piping
20 will be processed through ETF. Rinsate from ETF will be transferred to another TSD unit.

21 11.34.5 Concrete

22 At LERF, the concrete catch basins are located at the northeast corner of each retention basin, where inlet

23 pipes, leacliate risers, and transfer pipe risers emerge for the basin. The concrete catch basin is curbed,
24 and coated with a chemical resistant epoxy sealant. The concrete catch basin is sloped so that any leaks
25 or spills from the piping or connections will drain into the basin. At the ETF, the coated concrete floor
26 and berm provides secondary containment for all the tanks and process piping.

-27 At LERF and ETF, all concrete will be inspected visually and surveyed before any decontamination. The
28 purpose of the inspection will be twofold: to identify and map any cracks in the concrete that might have

29 allowed contaminants a pathway to the soil below (Section 11. 1.2.3.), and to identify areas that
30 potentially are contaminated with dangerous waste or dangerous waste residues. The inspection standard
31 will be a clean debris surface as defined in Section 11. 1. 1. The inspection of the concrete for a clean
32 debris surface will be documented on an inspection record. Those areas already meeting the standard can
33 be clean closed as is.

34 Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of

35 a clean debris surface. The concrete will be washed down, the rinsate collected, designated, and disposed
36 of accordingly. The concrete will be reinspected for a clean debris surface. Concrete surfaces indicated

37 by visual examination, as still being potentially contaminated will have the surface layer removed to a
38 depth of 0.6 centimeter by scabbling or other approved methods. This will not threaten the environment,
39 even if potential through-thickness cracks had been found during the inspection, because concrete
40 decontamination (scabbling) will not employ liquid solutions that could enter cracks and because
41 scabbling residues will be vacuumed away from cracks as any residue is generated.

42 Achievement of a clean debris surface will be documented on an inspection record. Decontamination
43 residues will be collected, designated, and managed as appropriate.
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1 11.3.4.6 Structures

2 If contaminated with either dangerous or mixed waste constituents, the ETF structures will be
3 decontaminated and/or disassembled, if necessary, packaged, and disposed of in accordance with existing
4 land disposal restrictions (WAC 173-303-140).

5 Closure steps could include the following activities.

6 . Containerize (as necessary and practicable) and remove any remaining waste.

7 . Review operating records for spillage incidents and visually inspect storage area surfaces for evidence
8 of contamination or for cracks that could harbor contamination or allow the escape of
9 decontamination solutions. Inspect storage area surfaces for visible evidence of contamination

10 (e.g., discoloration, material degradation, wetness, and odor). If contamination is evident, the
11 affected area(s) will be decontaminated.

12 - Decontaminate ETF walls and floors to minimize the potential for loose contamination and facilitate
13 any required surveys and/or chemical field screening. The structures could be cleaned by water rinse
14 or high-pressure, low-volume steam cleaning coupled with a detergent wash. After decontamination,
15 the walls and floors will be compared to closure performance standards.

16 . Collect rinsate and manage as dangerous waste for appropriate disposal.

17 * Secure (lock) personnel entries into building and post doors with appropriate warning signs.

18 Clean closure of structures will occur in accordance with WAC 173-303-610. Remediation of soil
19 contamination beneath or around containment buildings will be performed in conjunction with soil
20 closure requirements.

21 11.3.4.7 Underlying Soils

22 Clean closure of soil under LERF's secondary liner will be accomplished by demonstrating that the liners
23 and leak detection system kept contaminants from reaching the soil. The secondary liner provided
24 secondary containment for the LERF basins. Unless inspections identify potential leaks, punctures,
25 cracks, or tears indicating containment failure and a subsequent potential for soil contamination from
26 TSD unit operations, the soil will be considered clean closed. However, if inspections identify such
27 leaks, punctures, etc., potential soil contamination will be investigated.

28 Clean closure of soil under ETF will be accomplished by demonstrating that the coated concrete floor
29 kept contaminants from reaching the soil. The coated concrete floor and bermed area provided secondary
30 containment for all the tanks and process piping. Unless inspections identify potential through-thickness
31 cracks indicating containment failure and a subsequent potential for soil contamination from TSD unit
32 operations, the soil will be considered clean closed. However, if inspections identify such cracks and
33 there have been documented spills in the vicinity, potential soil contamination will be investigated.

34 Where it is possible visually to inspect directly beneath the tanks, a visual inspection will be performed.
35 Where it is not possible visually to inspect beneath the tanks, an evaluation of the tank integrity will be
36 made. The condition of the tank will be evaluated to determine if there was any potential for leakage. If
37 no cracks, severe corrosion, or evidence of leaks is observed, it will be reasoned that mixed or dangerous
38 waste solutions could not have penetrated to the soil directly below the tank.

39 External piping (transfer lines) between the 242-A Evaporator and LERF and LERF and ETF are
40 double-lined with a leak detection system. If records indicate that no leaks from the primary piping
41 occurred, the soil will be considered clean with respect to RCRA closure.
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1 11.4 MAXIVIUM WASTE INVENTORY [I-1c]

2 The maximum waste inventory for ETF/LERF is found in Attachment 34, Chapter 1.0.

3 11.5 CLOSURE OF CONTAINERS, TANKS, AND SURFACE IMPOUNDMENTS [1-1d]

4 The following sections cover closure of containers, closure of tanks, and closure of surface
5 impoundments.

6 11.5.1 Closure of Containers [1-1d(1)]

7 Containers at ETF will be used to contain dangerous waste in the event of a spill, unexpected release, or

8 equipment failure. Containers will he used to accumulate nonradioactive dangerous waste and/or mixed

9 waste. Any containers used to contain dangerous and/or mixed waste at the ETF will be disposed of in

10 the appropriate manner. Containers of dangerous and/or mixed waste will not be left in the ETF after
11 closure.

12 11.5.2 Closure of Tanks j-ld(2)]

13 Clean closure of ETF will consist of the removal and disposal of all dangerous waste and the

14 decontamination and/or removal and disposal of contaminated equipment, including tanks. The ETF was

15 designed to incorporate removable components. This design facilitates closure by allowing complete
16 removal of equipment contaminated with dangerous and mixed waste.

17 11.5.3 Closure of Surface Impoundments [I-ld(4)]

18 At closure, all of LERF that received regulated waste will be closed in accordance with the requirements

19 of WAC 173-303-650(6)(a)(i). All equipment, structures, and other material associated with closure of

20 LERF will be decontaminated or removed in accordance with WAC 173-303-610(2). All basin waste and

21 decontamination rinsate will be transferred to ETF. Sampling and testing will be conducted.

22 11.6 SCHEDULE FOR CLOSURE [i-1f]

23 Closure of LERF and ETF is not anticipated to occur within the next 30 years. The actual year of closure

24 will depend on the time required for current waste to be processed and what role the LERF and ETF will

25 play in processing additional waste generated during ftture activities in the 200 Areas. Other factors

26 affecting the year of closure include changes in operational requirements, lifetime extension upgrades,

27 and unforseen factors. When a definite closure date is established, a revised closure plan will be

28 submitted to Ecology.

29 The activities required to complete closure are planned to be accomplished within 180 days. Should a

30 modified schedule be necessary, a revised schedule will be presented and agreed to before closure.
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1 12.0 REPORTING AND RECORDKEEPING

2 Reporting and recordkeeping requirements that could be applicable to the Hanford Facility are described
3 in Attachment 33, Chapter 12.0 (DOE/RL-91-28). Not all of these requirements and associated reports
4 and records identified in Attachment 33, Chapter 12.0 are applicable to the LERF and the ETF. Those
5 reporting and recordkeeping requirements determined to be applicable to the LERF and the ETF are
6 summarized as follows:

7 * Hanford Facility Contingency Plan and incident records (as identified in the General Information
8 Portion):
9 - Immediate reporting

10 - Written reporting
11 - Shipping paper discrepancy reports.
12 - Unit-specific permit documentation and associated plans
13 . Personnel training records
14 . Groundwater monitoring records
15 . Inspection records (unit)
16 . Onsite transportation documentation
17 . Land disposal restriction records
18 . Waste minimization and pollution prevention.

19 In addition, the following reports prepared for the Hanford Facility will contain input, when appropriate,
20 from the LERF and the ETF:

21 . Quarterly Hanford Facility RCRA Permit modification report
22 . Anticipated noncompliance
23 * Required annual reports.

24 Annual reports updating projections of anticipated costs for closure and postclosure will be submitted
25 when the LERF and the ETF closure plan is submitted to Ecology (Attachment 34, Chapter 11.0).

26 The LERF and the ETF Operating Record 'records contact' is kept on file in the General Information file
27 of the Hanford Facility Operating Record (refer to Attachment 33, Chapter 12.0, DOE/RL-91-28).
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1~ 13.0 OTHER FEDERAL AND STATE LAWS [J]

2 Applicable federal, state, and local laws applicable to the LERF and the ETF are discussed in
3 Attachment 33, Chapter 13.0 (DOE/RL-91-28). Generally, the laws applicable to the LERF and the ETF
4 include, but might not be limited to, the following:

5 Atomic Energy Act of 1954
6 Federal Facility Compliance Act of 1992
7 Clean Air Act of 1977
8 Safe Drinking Water Act of 1974
9 Emergency Planning and Community Right-to-Know Act of 1986

10 Toxic Substances Control Act of 1976
11 National Historic Preservation Act of1966
12 Endangered Species Act of 1973
13 Fish and Wildife Coordination Act of 1934
14 Federal Insecticide, Fungicide, and Rodenticide Act of 1975
15 Hazardous Materials Transportation Act of 1975
16 National Environmental Policy Act of 1969
17 Washington Clean Air Act of1967
18 Washington Water Pollution Control Act of 1945
19 Washington Pesticide Control Act of 1971
20 New Source Construction Permits
21 Model Toxics Control Act
22 Benton Clean Air Authority Regulation I
23 State Environmental Policy Act of 1971.
24
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1 1.0 PART A IA]

2 The following is a chronology of the regulatory history of the 242-A Evaporator.

3 . On September 1, 1987 the original Hanford Facility Dangerous Waste Part A Permit Application
4 (Part A), Form 3, Revision 0 was submitted to the Washington State Department of Ecology
5 (Ecology).

6 . On November 16, 1987, the Part A, Form 3, Revision 1, added Westinghouse Hanford Company
7 (WHC) as co-operator.

8 . On February 26, 1990 the Part A, Form 3, Revision 2, added new dangerous waste numbers to reflect
9 the waste identified within the Double-Shell Tank (DST) System (DOE/RL-90-39) and provided

10 additional information on the process condensate waste stream.

Ii . On December 20, 1990, the Part A, Form 3, Revision 3, added applicable dangerous waste numbers
12 resulting from the addition of 15 new dangerous waste numbers subject to toxicity characteristics
13 leaching procedure testing. Also, the Part A, Form 3, added nonspecific source Dangerous Waste
14 Number F005.

15 * On April 13, 1993, the Part A, Form 3, Revision 4, added nonspecific source Dangerous Waste
16 Numbers F001, F002, and F003 to corresponded with the dangerous waste numbers from the DST
17 System.

18 . On November 4, 1994, the Part A, Form 3, Revision 5, added Dangerous Waste Number F039 (multi-
19 source leachate). Dangerous Waste Number F039 was added to reflect Low-Level Burial Grounds
20 (DOE/RL-88-20) generation of multi-source leachate from lined mixed waste trenches.

21 . On January 1, 1995, the Part A, Form 3, Revision 6, added Process Code S02 and increased the
22 process design capacity for tank storage for tanks C- 100 and C-A- 1 and converted English
23 measurements to metric.

24 * On October 10, 1997, the Part A, Form 3, Revision 7, was revised to support the transition of this
25 treatment, storage, and/or disposal unit (TSD) to the new Project Hanford Management Contractor.
26 Also, the Part A, Form 3 was submitted to streamline the dangerous waste numbers list.

27 - On May 26, 2003, the Part A Form 3, Revision 8, was revised to support the transition of this
28 treatment, storage, and/or disposal unit (TSD) to the Tank Farm Contractor.

29 . On December 31, 2003 the Part A Form 3 Revision 8A was revised to remove the ion-exhange
30 column and add the process condensate line (PC 5000).
31
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FORM 3 DANGEROUS WASTE PERMIT APPLICATION 1 E I.D. No.

R OFFICIAL USE ONLY
akpplication Date Received Comments
Approved (month/ day / year)

I. FIRST OR REVISED APPLICATION
Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for
your facility or a revised application. If this is your first application and you already know your facility's EPA/STATE I.D. Number, or If this is
a revised application, enter your facility's EPA/STATE I.D. Number in Section I above.

A. First Application (place an "X" below and provide the appropriate date)

1. Existing Facility (See instructions for 2. New Facility (Complete item below.)
definition of "existing" facility. Complete item below.)

MO I DAY I YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 237 1943 date (mn/daylyr) operation began date (mo/day/yr) operation

or the date construction commenced. began or is expected to begin
(use the boxes to the left)

*The date construction of the Hanford Facility commenced
B. Revised Application (Place an "X" below and complete Section I above)

0 1. Facility has an interim Status Permit 2. Facility has a Final Permit

III. PROCESSES - CODES AND DESIGN CAPACITIES
A. Fres Cde he cofro tifprcess codeibeiow tatbetdescibeieach protess tdfbe useddatthe fcility. Te lmesrepoided foreteing

codes. lfrore lines are neededoterThedeses(s) inthespace provided Ifa process will be used thet is not included in the lisrof codes bolow,1ttendescribe the
process (includin~g ifswdesign capacity) i the space povided tin the (Section 1114~'.

B. Proe tDesigrCapacity-o hodentm'edi n Aenterthe capacity ofthe proess.

1. A moum -nt1 er te a'noun

r.iUit cswMaur - acammout emred in olunnQ) B i ter the eodekfomathe list of unit mesr code4e% ha ecie teui fmesr sd
Only the unis ofmaue th ae tdblwksouidte used.

PROCESS PROCESS CODE .APPROPRIA TE UNITS OP M EASULRE F-OR
PROCESS DESIGN CAVAC1Tn

SORAGE:

Container (barrel, drun, etc.)
Tank
Waste pile,
Surfaceeimpoun~deent

DISPOSAL:

hijectionwell
Landfil

Land applicatiin
Ocean disposl

..... .. ..Suf a ipudment'

TREATMENT:i>
Tank
Surface impoundment
Incinerator

Other (use for physic. chemieathend or biological treatment
processes not occring in tanks, surface unpoundmens or
incinerators. Describe the proesses in the spe provided: Section 1It-C.)

Unit of Measure Unit of Measure Code Unit of Measure
joallons .......... ......

At ters... .. .. C........ ....... L
ubic Yards ............... _............ . ,.Y

Cubic M eters............................ C
Gallons Per Day .. . .. . ................. U

SOl Gallonsorliters
S02 Gallons or liters
S03 Cubic yards or cubic meters
S04 jGallonsor liters
S06.. C....f yards or cict rs

DSO Galionseeliters
D81 Acre-feet (the volume that would cover one acre

to a Depth of one foot) or hectare-meter
D82 Acresorlhectares
D83 Gallonsperdayorlitersperday
D84 Gallons or ftr

Galloisperday or litersper day
T02 Gallonsperday or iersper day
TO3 Tonsperhour ormetric tonsperlhou:rgllons

perhourorliters per hoz.........

TO4 Galonsper day orliters per day

Unit ofMeasure Code
Liters PerfDay ..... .......... V
TonsPerHour... . .. .... D
Metric Tons Per Hour . . ........... W
Gallons Per Hour . ..... ... .... E
Liters Per Hour .......... .........H

Unit of Measure Unit ofMeasureCode
Acre-Feet . A
Hectare-Meter .... F
Acres . -........ B
Hectares ... ................ .. Q

ECY 030-31 Form 3 (Rev. 7/97)
*Add per request of Washington State Department of Ecology (01/2001)



Class 1 Modification
Quarter Ending 12/31/2003

242-A Evaporator
Rev. 8A 12/2003, Page 2 of 12

TH. PROCESS - CODES AND DESIGN CAPACITIES (continued)

tpkor copkngeclnwp nlie numbs Ind 'X'2'Iow) A tacuv two kcan
hn1.flflrls',iHnn and the other pah.4 alons. T:y acinsaw-othat can

Line A. Process Code B. Process Design Capacity
No. (from list above) 1. Amount (Specify) 2. Unit of Measure

(enter code) For Official Use Only

-1 iS 0 2< flop G__

-2 7T W <3 2 E

1 T 0 4 870,642 V
2 S 0 2 170,597 L

3

-4

5

6

8

9

10

C. Space for additional promes codes or for describing other process (code "TO4"). For each process entered here include design capacity.

T0-

The 242-A Evaporator began waste management operations in March of 1977. The 242-A Evaporator is located in the 200 East
Area and is used to treat mixed waste from the Double-Shell Tank (DST) System by removing water and most volatile organics.
Two waste streams leave the 242-A Evaporator following the treatment process. The first stream, the concentrated slurry
(approximately 40 to 60 percent of the water is removed during evaporation along with a portion of volatile organics), is pumped
back into the DST System. The second waste stream, process condensate (containing a portion of the volatile organics removed
from the mixed waste during the evaporation process), is routed through condensate filters before release to a retention basis
(Liquid Effluent Retention Facility). Offgasses from the process are routed through a de-entrainment unit, a prefilter, and high-
efficiency particulate air filters before being discharged to the environment. The 242-A Evaporator is used to treat up to 870,642
liters (230,000 gallons) of mixed waste per day.

S02

Tank C-100, a 4.3-meter (14-foot) diameter and 5.9-meter (19-foot) high tank with a maximum design capacity of 67,380 liters
(17,800 gallons) is located in the condensate room. Process condensate from the primary, inter-, and after-condensers drain by
gravity to tank C -100, which is constructed of stainless steel. In addition, tank C-100 receives potentially contaminated drainage
from the vessel vent system via a 102 -liter (27 gallon) seal pot.

Tank C-A-1 is located in the evaporator room and consists of two sections: the lower (liquid) section, a 4.3-meter (14-foot)
diameter stainless steel shell, and an upper (vapor) section, a 3.5-meter (11.6-foot) diameter stainless steel shell, containing two
wire-mesh de-entrainment pads for the removal of liquids and solids that could be carried into the vapor header. Process slurry
from the reboiler discharges to the evaporator vessel (tank C-A-1). Concentrated process slurry exits the lower section of
tank C-A-1 via the 28-inch recirculating line. Vapor flows out of tank C-A-1 through a 42-inch vapor line at the top. The maximum
design capacity of tank C-A-1 is 103,217 liters (27,267 gallons).

N

/

ECY 030-31 Form 3 (Rev. 7/97)
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Class I Modification 242-A Evaporator

Quarter Ending 12/31/2003 Rev. 8A 12/2003, Page 3 of 12

IV. DESCRIPTION OF DANGEROUS WASTES

ngereus4 aate ?4Nxmber - Ener the dinimt onber from Chapter 173-303 WAC for each listed dangerous waste you will handle. Ifyou handie

dangerous wests wThct are n in Chapter173-303 WAC, enter the fNur-digh number(s) that describes the characteristis andfotthe toxic

comdntailts nof those dangerous wastes.

Esiimatedl Anu Quanit -lForeach listed waste entered in column A, estimate the quarity &Thatwasie ir wilbeAndled n oimnwma

basis. I'or acah charmcterstic or toic contaminant entered in column A, estimate the total annual quantity of al the non-listed waste(s) that will

be handl&d wioh possessithat cnarcirnstic or comtamiant

C. Uni~t Msre -t F ach quantity entered incolumn B enter the unit of measure code. Units of measure which must be used and the

appropiae sare

ENGLISH NIT MEA E CODE METRIC UNIT OF MEASURE -CODE

Pounds P Kilograms K

Tort.,, T Metric Tons

f facy re ds usebny other unit of measure for quantity, the unftsofmeasure must be converted into one of the requird units of

measure ting tntaccount the apprpriate dens. spetc gravity of the waste.

D. Preeess

i. rrocess Coki s

:Forsteddanr w ste: For each led'dangerous waste entered in column A select the code(s) from the list of process

codes, nte 6%4j Section HIn .t dicate bowthe waste will be stored, treated, and/or disposed of at the faciflty.

F4rnonstbed dangerois wastes: For each characteristic or toidc ebntamninant entered in Column A, select the code(s) Ifrom the

lst s cnaind in Section 11 to6indlcate aftheprocesSes that wilt be used to store, treat, and/or dispose of all

thenonited dangerous wastes thatpossesslthat characteristic or toxic contaminant.
H, 

4

provided for ante pd fm are needed: (1) Enter the first three as describeduabove:
eo rempme:camr

and(3) Enter in the spa provided on page 4. tnline number and the

additonal ode~t)*IJA

. Process Des"ription: ,fa code is notisfed for a ptcessthat wi be usedescrlbeThe process in the space providedaonhe form.

NOTE: DANGEROUS jWASTES DEsCRIBEDABY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes

thtcan be descrbpd by more than oneWaste Nurber shl be described on the form as follows:

1. S de$t o DangerousWaSte NumberSand enter it in column A. Onthe same line complete columns , C, and Db

mtingn'Iquati' ofte waste and describingal the processes to be used to treat, store, and-or dispose of the waste.

2at. In )xor'

4ncQof xt i eener e other Dangeous Waste Number that can be used to describe the waste. In colum WK on
it above" ad make no oter entries on that 'ne.

. pat step botea oth&Dangerous Was tennmber That can be used to describe the dangerous waste.

Eam fo~r mletng Seion IV (sbow~n i nenmbers-tSX -2, X-3,Snd X-4 below)- A facilty wil tre-t ad dsposeofa

bs at 90 "pnp year of chrome shavings from feather tanning and finishing operation. In additiorathefaCiity will

treatand dispose&ZhreA non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per

yarofeachwsi.

Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes
No. (enter code) QatyofWse(ente code)

Quantity of Waste 1. Process Codes 2. Process Description

(enter) (if a code (s not entered in D())

X- 1 K a 4 9. P0 To3 D80

X-2 D T A 400 - TO3 DM7

X-3 Di T0 10I3 A0O

\ - T03 TOS D

ECY 030-31 Form 3 (Rev. 7/97)



Class 1 Modification
Quarter Ending 12/31/2003

242-A Evaporator
Rev. SA 1 2/20fl3 Page 4 nfl 92

Photocopy this page before completing if you have more than 26 wastes to list
I.D. Number (enterfrom page)
W A 7j8 9 O,0i0!8 9 6 7

IV. DESCRIPTION OF DANGEROUS WASTES (continued)

I~D. Processes
Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. (enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description

(enter) (if a code is wot enterd in D()

1 D 0 10 1 635,029,318 K T04 Treatment - Evaporation

2 D 0 0 2 K - T04 Treatment - Evaporation
3 D 0 0 3 1K T04 Treatment - Evaporation
4 D 0 0 4 K - TD4 Treatment - Evaporation

5 D 0 0 5 K T04 Treatment - Evaporation
6 D 0 0 6 K T04 Treatment - Evaporation

7 D 0 0 7 K T04 Treatment - Evaporation

8 D 0 0 8 K T04 Treatment - Evaporation
9 D 0 0 9 K T04 Treatment - Evaporation

10 D 0 1 0 K T04 Treatment- Evaporation
11 D 0 1 1 K T04 Treatment - Evaporation

412 D 0 1 8 K T04 Treatment - Evaporation

13 D 0 1 9 K T04 Treatment- Evaporation

14 D 0 2 2 K T 4 Treatment - Evaporation

1_2_5 D 1 0 2 8 K T04 Treatment - Evaporation

16 D 0 2 9 K T04 Treatment - Evaporation

17 D30 1 1 K T04 Treatment - Evaporation
40 Dn 0 I, tfl A

-N

18 0' T 1 J r%4 Treatment - Evaporation
19 D 0 3 4 K T04 Treatment - Evaporation
20 D 0 3 5 K T04 Treatment-Evaporation
21 D 0 3 6 K T04 Treatment - Evaporation
22 D 0 3 8 K T04 Treatment - Evaporation
23 D 0 3 9 K T04 Treatment - Evaporation
24 D 0 4 0 K T4 Treatment - Evaporation
25 D 0 14 1 K T04 Tramn - vpration
26 D 0 4 3 K T04 Treatment - Evaporation
2T 0 1 K T04 Treatment - Evaporation
28 W T 0 2 K T04 Treatment - Evaporation
29 W P 0 1 K T04 Treatment - Evaporation
302 W P 0 2 K T04 Treatment - Evaporation
31 F 0 0 1 K T04 Treatment - Evaporation
32 F 0 0 2 K T04 Treatment - Evaporation
33 F 0 0 3 K T04 Treatment - Evaporation
34 F 0 0 4 K T04 Treatment - Evaporation

35 F 0 0 5 K T04 Treatment - Evaporation
36 F 0 3 9 K T4 Treatment - Evaporation
371 D 0 0 1 170,597 K 02 Storage-Tank
3sF 0 0 2 K S2 Trae-Ta n
39 D 0 0 3 K S02 Storage-Tank
40 D 0 0 4 K S02 Storage-Tank

S K S2 Storage-Tank
42 D 0 0  6 K S02 Storage-Tank
41DS 0 0 I K S2 [Storage-Tank

ECY 030-31 Form 3 (Rev. 7/97)
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Class 1 Modification 242-A Evaporator

uarter Ending 12/31/2003 Rev. 8A 12/2003, Page 5 of 12

Photocn this a before completin if have more than 26 wastes to list
ID. Number (enter from page 1)

A 78 9 0 0 0 8 9 6 7

IIV. DESCRIPTION OF DANGEROUS WASTES (continue

Line A. Dangerous Waste No.
No. (aer code)

DL N A I 8A

B. Estimated Annual
Quantity of Waste

d)

D. Processes
C. Unit of Measure

(enter code) 1. Process Codes 2. Process Description
(enK) (ifa code is not eraered in l

K S 02 1Storage-Tank
*'4 ~
45 D ) 0 9 K S02 Storage-Tank

46 D 0 1 0 K S02 Storage-Tank

47 D 0 1 1 K S02 Storage-Tank

48 0 0 1 8 K SO2 Storage-Tank

1D 1 02 Storage-Tank

50 D 0 2 2 K S02 Storage-

51 D 0 2 8 K S02 Storage-Tank

52 D 0 2 9 K S02 Storage-Tn

53 D 0 3 0 K S2 StoragTnk

54 D 0 3 3 K 802 Storag-n

5 D 0 3 4 K S02 Storage-Tank

56 D 0 3 5 K 802 j Storage-Tank

57 D 0 3 6 K S02 - Storage-Tank

58 D 0 3 8 K S02 Storage-Tank

59 D 0 3 9 K S02 Storage-Tank

s5{0 0 4 0 jK S O 2 Storage-Tank

61 D L 0 4 1 K I2Storage-Tank

621 D 1 0 4K S02 Storage-Tank

631 W IT1 K 0 11iSj2 Storage-Tank

164 W T 0 2 K S02 Storage-Tank

651 W I P 1 0 1 1 K S02 Storage-Tank

66 W P 0 2 K S02 Storage-Tank

.i671 F 10 0 1 K S02 Storage-Tank

68 F 0 0 2 K S02 Storage-Tank

69 F 0 1 i K SO2 Storage-Tank

1701 F 10 0 4 K02Storage-Tank

71 F 0 0 5 K S02 Storage-Tank

72 F 0 3 9 K S02 Storage-Tank

73W p 202 Storage-Tank

74'S taq AF

75
761 F 0 0 S92 Storge-Tank

ECY 030-31 Form 3 (Rev. 7/97)



Class 1 Modification 242-A Evaporator
Quarter Ending 12/31/2003 Rev. SA 12/2003, Page 6 of 12

IV. DESCRIPTION OF DANGEROUS WASTE (continued)

E. Use this space to list additional process codes from Section D(l) on page 3.
The 242-A Evaporator is used to treat and store mixed waste from the DST System. Two waste streams leave the
242-A Evaporator following the treatment process; a concentrated slurry waste stream that is routed to the DST System and a
process condensate waste stream that is routed to the Liquid Effluent Retention Facility.

The waste fed to the 242-A Evaporator is regulated as a mixed waste with the same waste constituents as the waste in the DST
System. The concentrated slurry is a characteristic waste (D001, D002, and D003), toxic waste (D004 through D011, D018,
D019, D022, D028 through D030, D033 through D036, D038 through D041, and D043), nonspecific source waste (Fool
through F005 and F039), and state-only characteristic waste (WT01, WTO2, WPOI, WPO2. Multi-source leachate (F039) is
included as a waste derived from nonspecific source waste F001 through FOG5. -

The process condensate is regulated as a mixed waste due to the toxicity of ammonia (WTO2) and because it is derived from
the waste with a nonspecific source wastes FOOI through F005. Multi-source leachate (F039) is included as a waste derived
from nonspecific source waste F001 through F005.

The list of dangerous waste constituents under Section V.A includes constituents that have not been detected in the waste;
however, knowledge-of the processes providing the waste to the 242-A Evaporator indicates the strong possibility that these
constituents are present in the waste or there is a potential for treating these constituents in the future. The annual waste
quantity listed under Section IV.B was calculated using an operating schedule of 365 days per year and a specific gravity of 2.0
for the waste. This calculation was done to provide a maximum estimate of annual waste quantity.

V. FACILUTY DRAWING Refer to attached drawing(s).
All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail).

VI. PHOTOGRAPHS Refer to attached photograph(s).
All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, treatment
and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

VII. FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.
LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds)

VIII. FACILITY OWNER
[l A If the facility owner is also the facility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the

left and skip to Section IX below.
B. If the facility owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

1. Name of Facility's Legal Owner 2. Phone Number (area code & no.)

3. Street or P.O. Box 4. City or Town 5. St. 6. Zip Code

IX. OUWNERCEETIECATION
I een(r frekpzrko~w thatlAcer pern ally exa sn end am) adfartdkkhe MfoanflonueibtIn and alt narhed doanments, and diebawed
fa4m n iry ofbselndlntas mediatrey rspdnsideforobzakdq The hfonrofmar I beliee that die submied Wnormtion fr bu, efarcute. andcomplete.
lam-aareenthere are ;$nim tpewaldrufrsuluinfle Wonmnda. MeM4':nLw pousibiliyjaffne and tnprisnnL ___.___

Name Priniartype) Snaure Datc
Keih A. Win. Manager
U. S. Deparment of Energy
Nome fprinr Doatd Signed
Roy i. Schepens. Mangzer
(.S. DepalrmentofEnergy

X. OPERATOR CERTIFICATION
I renrti dadpenalty of lawfthat Ihaepersonoaly e2mmfit Awior aamdt bas
anm Inq 00f those tvkafn&mmdiae&y respcnslbtefarabsaininj the1 b tluibeslie tat Me nbnzned i2fonmwlos i tnt,,ceenwte andcomplete

lam onae that ter are 11gnLkw4 pena-d&sfraMdeggins heflo ti. tncludinj dhe posstbU~n ofJine and lnmprbonment.

ECY 030-31 Foirm 3 (Rev. 7/97)

Nam (Print Or Type) Signazurc Dale SigneSee attarcmDnt -
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Class I Modification
Quarter Ending 12/31/2003

242-A Evaporator
Rev. 8A 12/2003, Page 7 of 12

X. OPERATOR CERTIFICATION

1 certify under penalty of law that I have personally examined and an familiar with the information
submitted in this and all attached documents and that based on my inquity ofthose Individuals
immediately responsiblefor obtaining the information. I believe that the submitted infornarion is true,
accurate, and complete. I am aware that there are significant penalies for submitting false information,
including the possibility offine and Imprisonment

Ownef/Operator
Keith A. Klein, Manager
U.S. Department of Energy
Richland Operations OMce

'or v

y . hepens,Manager
U.S. Department of Energy
Office of River Protection

Co-Operator
Edward S. Aromi Jr.
President and General Manager
CH2M H1ILL Hanford Group, Inc.

ECY 030. 3 Form 3 (Rev. 7/97)

Date

Date

Date
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242-A Evaporator

A

Control Room,
Maintenance, and
Support Facilities 18 m

Condenser
Room

Fo.."so m,.pyt e tMw n
M;etera In loot - divide mee by 0,304&.

Elevaion 1.07-ni
cloVapor Line

- Pump and
7 - A queous Makeup

C Room

Stainless Steel
Evaporator Vessel

Grade 24

3M

0.71-m
Recirculation Line

Evaporator Room

ECY 030-31 Form 3 (Rev. 7/97)
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Tank C-100
42 in. Vapor Line

Primary Condenser
E-C-1

Intercondenser
E-C-2

Aftercondenser----
E-C-3

12 in. Raw
Water Line-

Steam Condensate
Flow Measurement
Tank -C-103

Process Condenser--
Pump

n It.> I I

I-7

_____In plb6TEI___

T-

Condensate
Collection

Tank-C-100

:1 -c

42

Platform 50 ft-6 in.

Platform 40 ft-6 in.

<- Platform 30 ft-6 in.

12 in. Used Raw
Water Line

Used Raw Water
-- Monitoring System

Elevation 10 ft-6 in.

Grade 0 ft-a in.

A '

<- Elevation -10 ft-Sin

- 2 T . ;242Ae Porar SI ePLanWooieyISupportDalam9I 23= 61 FH I If 11111/ 3

ECY 030-31 Form 3 (Rev. 7/97)
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Tank C-A-I

42-in.Vapor -

Line to
Condenser
E-C-1

16-In.
Steam
Line

Reboiler E-A-1

Return

To Pump Room

__ __ ___lk"

nOperating Level

Evaporator Vessel
T nk C-A-1

---

N

Drain Line to
Double-Shei
Tank System

L s- Airlock

Platform 40 ft-6 in.

Platform 30 ft-6 in.

Ladder

Airlock

Grade 0 11-0 in.

Elevation -10 11-0 in.

39103003.60 FH

ECY 030-31 Form 3 (Rev. 7/97)

AIM!.

I



Class 1 Modification
August 2004

WA7890008967, Attachment 35
242-A Evaporator

I Contents

2 2.0 UNIT DESCRIPTION .............................................. Att 35.2.1
3
4 2.1 TOPOGRAPHIC M AP .................................................................................................... Att 35.2.1

Attachment 35.2.i



Class 1 Modification
August 2004

WA7890008967, Attachment 35
242-A Evaporator

This page intentionally left blank.

--->

Attachment 35.2.ii

2
3
4
5



Class 1 Modification WA7890008967, Attachment 35
August 2004 242-A Evaporator

1 2.0 UNIT DESCRIPTION

2 The 242-A Evaporator unit description and general provisions were provided in the Part B permit
3 application, Chapter 2.0 (DOE/RL-90-42, Rev 0). Washington Administrative Code (WAC) 173-303 was
4 used to prepare the Part B permit application and does not require this information to be included in the
5 unit-specific operating Permit. The exception to this is the topographic map (refer to Section 2.1).
6 DOE/RL-90-42, Chapter 2.0 was used for the sole purpose of permitting the 242-A Evaporator and as
7 such has not been updated since the time of permit issuance. A brief unit description is provided in
8 Attachment 35, Chapter 1.0 and further detail is provided in Attachment 35, Chapter 4.0, Process
9 Description of this Permit. Seismic consideration information is provided in Attachment 33,

10 Chapter 2.0, §2.3 (DOE/RL-91-28, General Information Portion). Traffic information is provided in
11 Attachment 33, Chapter 2.0, §2.4 (DOE/RL-91-28, General Information Portion).

12 2.1 TOPOGRAPHIC MAP

13 Topographic map Drawing H-13-000039, Rev 2, 200 Area Liquid Waste Processing Facilities,
14 242-A Evaporator, Liquid Effluent Retention Facility, Effluent Treatment Facility, Sheet 1 of 2, and
15 Sheet 2 of 2.

Attachment 35.2.1
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Class I Modification WA7890008967, Attachment 35
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1 Contents

2 3.0 WASTE ANALYSIS PLAN........................................................... Att 35.3.1
3
4 3.1 INTRODUCTION ................................... ......... Att 35.3.1
5
6 3.2 PU RPO SE ................................................ .................. .............................................. A tt 35.3.1
7
8 3.3 SCO PE ....................................................................................................................... A....fA t 35.3.1
9

10 3.4 242-A EVAPORATOR PROCESS DESCRIPTION ...................... At 35.3.1
11
12 3.5 WASTE IDENTIFICATION..................................... Att 35.3.2
13 3.5.1 General Constituent Description......................................................................................Aft 35.3.2
14 3.5.2 Classification of W aste ................................................................................................... Att 35.3.4
15 3.5.3 Dangerous Waste Numbers..............................................................................................At 35.3.4
16
17 3.6 WASTE ACCEPTANCE PROCESS .............................................................................. Aft 35.3.4
18 3.6.1 Candidate Feed Waste Acceptance Process...................................................................Att 35.3.4
19 3.6.1.1 Selecting Candidate Feed Tanks...................................................................................Att 35.3.5
20 3.6.1.2 Determining the Number of Candidate Feed Tank Samples .................. Aft 35.3.5
21 3.6.1.3 Assessing Candidate Feed Tank Analysis.......................................................................Att 35.3.5
22 3.62 Process Condensate Waste Sampling Process ................................................................. Att 35.3.6
23 3.6.2.1 Determining the Number of Process Condensate Samples............................................Aft 35.3.6
24 3.6.2.2 Assessing Process Condensate Analysis..........................................................................Att 35.3.6
25
26 3.7 242-A EVAPORATOR ACCEPTANCE CRITERIA ..................... Aft 35.3.6
27 3.7.1 Candidate Feed Tank Waste Acceptance Criteria.........................Att 35.3.9
28 3.7.1.1 Exothermic Reactions....................................................Aft 35.3.9
29 3.7.1.2 Com patibility ................................................................................................................. A ft 35.3.9
30 3.7.1.3 Organic Constituents............................ ...................................................................... Aft 35.3.9
31 3.7.2 Process Condensate Acceptance Criteria....... ...................... Aft 35.3.10
32
33 3.8 SAMPLE COLLECTION AND ANALYSIS .............................................................. Att 35.3.12
34 3.8.1 Sam ple Collection............................................................................................... ..... A tt 35.3.12
35 3.8.1.1 Candidate Feed Tank Sample Collection.......................................................................Att 35.3.12
36 3.8.1.2 Candidate Feed Tank Sampling Quality Assurance and Quality Control ..................... Aft 35.3.12
37 3.8.1.3 Process Condensate Sample Collection.........................................................................Att 35.3.13
38 3.8.1.4 Process Condensate Sampling Quality Assurance and Quality Control........................At 35.3.13
39 3.8.2 Analyte Selection and Rationale.................................................................................At 35.3.13
40
41 3.9 ANALYTICAL METHODS AND QUALITY ASSURANCE AND
42 QUALITY CONTROL ...... ................................. Att 35.3.14
43 3.9.1 Laboratory Selection.....................................................................................................Att 35.3.14
44 3.9.2 Analytical M ethods.......................................................................................................Aft 35.3.14
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46
47 3.10 REFEREN CES .............................................................................................................. Aft 35.3.17
48
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242-A Evaporator

GLOSSARY

American Society for Testing and Materials
American Water Works Association

ASTM
AWWA

CFR
CT

DOE
DQO
DQO/DEFT
DSC
DST

Ecology
EPA
ETF

Code of Federal Regulations
total carbon

U. S. Department of Energy
data quality objective
data quality objective/decision error feasibility trials
differential scanning calorimeter
Double-Shell Tanks

Washington State Department of Ecology
U.S. Environmental Protection Agency
200 Area Effluent Treatment Facility

gas chromotography

high-density polyethylene

total inorganic carbon
infared

land disposal restriction
Liquid Effluent Retention Facility

mass spectrometry

not applicable

quality assurance
quality control

Resource Conservation and Recovery Act of 1976
relative percent difference

toxicity characteristic leaching procedure
total organic carbon
treatment, storage, and/or disposal

volatile organic analysis

Washington Administrative Code
waste analysis plan
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METRIC CONVERSION CHART

Into metric units Out of metric units

Ifyouknow Multiply by To get If onknow Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0393 inches

inches 2.54 centimeters centimeters 0.393 inches

feet 0.3048 meters meters 3.2808 feet

yards 0.914 meters meters 1.09 yards

miles 1.609 kilometers kilometers 0.62 miles

Area Area

square inches 6.4516 square square 0.155 square inches
centimeters centimeters

square feet 0.092 square meters square meters 10.7639 square feet

square yards 0.836 square meters square meters 1.20 square yards

square miles 2.59 square square 0.39 square miles
kilometers kilometers

acres 0.404 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces 28.35 grams grams 0.0352 ounces

pounds 0.453 kilograms kilograms 2.2046 pounds

short ton 0.907 metric ton metric ton 1.10 short ton

Volume Volume

fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces

quarts 0.95 liters liters 1.057 quarts

gallons 3.79 liters liters 0.26 gallons

cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet

cubic yards 0.76456 cubic meters cubic meters 1.308 cubic yards

Temperature Temperature

Fahrenheit subtract 32 Celsius Celsius multiply by Fahrenheit
then 9/5ths, then
multiply by add 32
5/9ths

Force Force

pounds per 6.895 kilopascals kilopascals 1.4504 x pounds per

square inch j _ 1 j0 square inch

Source: Engineering Unit Conversions, M. R. Lindeburg, P.E., Second Ed., 1990, Professional
Publications, Inc., Belmont, California.

Attachment 35.3.iv

I

2
3

4



Class I Modification WA7890008967, Attachment 35
Quarter Ending 12/31/2003 242-A Evaporator

1 3.0 WASTE ANALYSIS PLAN

2 3.1 INTRODUCTION

3 This waste analysis plan (WAP) addresses analysis necessary to manage the waste at the
4 242-A Evaporator according to Resource Conservation and Recovery Act (RCRA) requirements included
5 in the Hanford Facility Resource Conservation and Recovery Act Permit for the Treatment, Storage, and
6 Disposal of Dangerous Waste (Ecology and EPA 1994), Hanford Federal Facility Agreement and
7 Consent Order (Tri-Party Agreement, Ecology et., al. 2003; Washington Administrative Code (WAC),
8 Chapter 173-303, and Part 264 of the Code of Federal Regulations.

9 Modifications of the WAP require modifications of the permit. Permit modifications are discussed in
10 Section I.C of the Hanford Facility RCRA Permit and WAC 173-303-830.

11 3.2 PURPOSE

12 The purpose of the WAP is to ensure waste at the 242-A Evaporator is managed properly in accordance
13 with WAC 173-303-300. To ensure the waste analysis is comprehensive, a data quality objectives (DQO)
14 analysis was performed on all streams at the 242-A Evaporator. Sampling and analysis identified in the
15 DQO analysis related to meeting RCRA requirements are included as an integral part of this WAP.

16 Regulatory and safety issues are addressed in the WAP by establishing boundary conditions for waste to
17 be received and treated at the 242-A Evaporator. The boundary conditions are set by establishing limits
18 for items such as reactivity, waste compatibility, and control of vessel vent organic emissions. Waste that
19 exceeds the boundary conditions would not be acceptable for processing without further actions, such as
20 blending with other waste.

21 3.3 SCOPE

22 This WAP discusses RCRA sampling and analysis of the waste in selected DST System tanks to
23 determine the acceptability of the waste for processing at the 242-A Evaporator. Sampling and analysis
24 of DST System waste for other reasons, such as preparation for tank-to-tank transfers, is included in the
25 waste analysis plan for the DST System.

26 RCRA sampling of the process condensate transferred to the Liquid Effluent Retention Facility (LERF)
27 can be performed at either the 242-A Evaporator or at LERF. A discussion of process condensate
28 sampling at the 242-A Evaporator is included in this WAP, while discussion of process condensate
29 sampling at LERF is included in the Hanford Facility RCRA Permit, Attachment 34, Liquid Effluent
30 Retention Facility and 200 Area Effluent Treatment Facility, Waste Analysis Plan.

31 Samples of other 242-A Evaporator waste streams, such as steam condensate, cooling water, and
32 242-A-81 back flush water, are taken as required for process control but are excluded from this plan
33 because these streams have been previously characterized and determined to be nondangerous waste
34 streams.

35 3.4 242-A EVAPORATOR PROCESS DESCRIPTION

36 The 242-A Evaporator, located in the 200 East Area of the Hanford Site, separates the incoming waste
37 from the DST System into two aqueous streams as described in the following paragraph. Also associated
38 with the 242-A Evaporator are utility waste streams such as cooling water and steam condensate, which
39 are not dangerous waste. Description of the waste processed by the 242-A Evaporator is described in
40 Section 3.4.
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1 The 242-A Evaporator process uses a conventional forced-circulation, vacuum evaporation system to
2 concentrate mixed waste solutions from the DST System tanks. The incoming stream is separated by
3 evaporation into two liquid streams: a concentrated slurry stream and a process condensate stream. The
4 slurry contains the majority of the radionuclides and inorganic constituents. After the slurry is
5 concentrated to the desired amount, the slurry stream is pumped back to the DST System and stored for
6 further treatment. Vapor from the evaporation process is condensed, producing process condensate,
7 which is primarily water with trace amounts of organic material and a greatly reduced concentration of
8 radionuclides. The process condensate is transferred to LERF for storage and treatment. Vacuum for the
9 evaporator vessel is provided by two steam jet ejectors, producing a gaseous vessel vent exhaust. The

10 242-A Evaporator vessel vent stream is filtered and discharged through an exhaust stack. Figure 3.1
11 shows a simplified schematic of the 242-A Evaporator process. A more detailed description of the
12 242-A Evaporator process is provided in Attachment 35, Chapter 4.0.

13 3.5 WASTE IDENTIFICATION

14 All of the waste accepted by the 242-A Evaporator comes from DST System. The waste in the DST
15 System tanks is received from onsite generators, which characterize the waste before transfer to the DST
16 System. Waste characterization is based on analytical data and/or process knowledge. Based on this
17 information, the waste in certain DST System tanks are selected as 'candidates' for processing in the
18 242-A Evaporator. The contents of these candidate feed tanks are subjected to closer scrutiny and
19 evaluated against 242-A Evaporator waste acceptance criteria before the final tank selection is made. To
20 meet waste acceptance criteria, the contents of several tanks could be blended together in the feed tank
21 (241-AW-1 02) prior to processing.

22 3.5.1 General Constituent Description

23 The only waste stream processed at the 242-A Evaporator is the DST System waste stream, which
24 consists of mixed waste received from various Hanford Site activities. The mixed waste is a radioactive
25 aqueous solution containing dissolved inorganic salts such as sodium, potassium, aluminum, hydroxides,
26 nitrates, and nitrites. The mixed waste in some tanks has detectable levels of heavy metals such as lead,
27 chromium, and cadmium. The radionuclide content includes fission products such as the Sr-90 and
28 Cs-137, and actinide series elements such as uranium and plutonium. Small quantities of ammonia and
29 organics, such as acetone, butanol, and tri-butyl phosphate, could also be present. Waste received in the
30 DST System has been chemically adjusted to ensure the waste is compatible with materials used for
31 construction of the waste tanks and the 242-A Evaporator. The consistency of the waste in the DST
32 System ranges from liquid supernate to thick sludge. Waste fed to the 242-A Evaporator is supernate
33 taken from the DST System; the sludge is not processed through the 242-A Evaporator.

34 The slurry is an aqueous solution containing the same components as the feed stream with increased
35 concentrations. Most of the volatile constituents are evaporated and transferred to the process condensate.
36 The process condensate is a dilute aqueous solution with ammonia, volatile organics, and trace quantities
37 of radionuclides and inorganic constituents.

38

39

40
41
42
43
44
45
46
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I Figure 3.1. 242-A Evaporator Simplified Schematic
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1 3.5.2 Classification of Waste

2 The waste processed at the 242-A Evaporator is classified as a mixed waste because it contains
3 radioactive components and is a dangerous waste. The concentrated slurry produced by the evaporation
4 process is also a mixed waste because it contains the same mixed waste constituents as the waste feed.
5 The process condensate is classified as a mixed waste because it contains radioactive components and is a
6 listed waste. The process condensate is a listed waste because it is derived from a listed waste.

7 Analysis of utility streams which do not contact mixed waste solutions, such as cooling water and steam
8 condensate, are conducted per the requirements of the 200 Area Treated Effluent Disposal Facility, which
9 receives these streams. These analyses are not discussed in this plan because these streams are not

10 dangerous waste under WAC 173-303.

11 3.5.3 Dangerous Waste Numbers

12 Waste transferred to the 242-A Evaporator could be assigned any of the dangerous waste numbers found
13 in Attachment 35, Chapter 1.0, Part A, Form 3. These numbers are identical to the ones in the Part A,
14 Form 3 for the DST System. Because of blending that occurs within the DST System, waste transferred
15 to the 242-A Evaporator usually does not display all the characteristics found in the Part A, Form 3s, for
16 these TSD units.

17 Process knowledge and historical data indicate that the slurry stream returning to the DST System
18 contains the same dangerous waste constituents as the waste feed, so the same dangerous waste numbers
19 are applicable to the feed and slurry.

20 Table 3.1 lists the dangerous waste numbers assigned to the process condensate. The process condensate
21 is designated with the dangerous waste numbers F001 to F005 because the process condensate is derived
22. from treatment of DST System waste assigned these numbers.

23 Table 3.1. Waste Designation for Process Condensate.

Waste number Characteristic/Source Basis for designation
F001 Spent halogenated solvents Derived from FOOl waste
F002 Spent halogenated solvents Derived from F002 waste
F003 Spent nonhalogenated solvents Derived from F003 waste
F004 Spent nonhalogenated solvents Derived from F004 waste
F005 Spent nonhalogenated solvents Derived from F005 waste
F039 Multi-source leachate from waste Future receipt of waste with the F039

disposal operations number, derived from Fool through
F005.

24 3.6 WASTE ACCEPTANCE PROCESS

25 This section describes the actions performed before every campaign to determine if the waste in the DST
26 System tanks is acceptable for treatment at the 242-A Evaporator. This section also describes the actions
27 for sampling the process condensate stream at the 242-A Evaporator, if necessary, to determine if the
28 process condensate is acceptable for treatment at the 200 Area Effluent Treatment Facility (ETF).

29 3.6.1 Candidate Feed Waste Acceptance Process

30 Candidate feed tank sampling performed for this WAP is done in the DST System before transfer of the
31 waste to the 242-A Evaporator. Certain DST System tanks are selected as 'candidates' for waste to be
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1 processed in the 242-A Evaporator. This section describes the method for determining if the waste in a
2 candidate feed tank is acceptable for processing.

3 3.6.1.1 Selecting Candidate Feed Tanks

4 For each 242-A Evaporator campaign, DST System tanks are selected as candidate feed tanks based on
5 process knowledge of chemical properties with respect to waste acceptance criteria (Section 3.6). After a
6 candidate tank is selected, the waste in the tank is sampled and analyzed and the data evaluated to confirm
7 waste acceptability. Every candidate feed tank is sampled and analyzed to confirm waste acceptability.

8 3.6.1.2 Determining the Number of Candidate Feed Tank Samples

9 Once a candidate feed tank is selected, the number of tank samples to be taken is determined by statistical
10 analysis using existing tank data or data from similar waste in other tanks. Figure 3.2 illustrates the
11 decision logic used to determine the number of samples to be taken. Preliminary concentrations of
12 critical analytes are compared to the waste acceptability limits to statistically determine the number of
13 samples necessary to verify the composition of the waste. The statistical analysis accounts for how close
14 the concentrations of critical analytes are to the limits and the desired confidence level. The closer the
15 concentrations are to the limits, or the greater the desired confidence level, the more samples must be
16 taken. For regulatory compliance, acetone is used as the critical analyte because it is often present at
17 elevated levels. A 95% confidence level is specified for acetone. Critical analytes for process control are
18 also assessed. Acetone analysis is usually not available from preliminary data, so process control analytes
19 (such as nitrate and hydroxide) are often used. The statistical analysis includes the generation of power
20 curve calculations using Data Quality Objectives Decision Error Feasibility Trials (EPA 2001 or current
21 revision) software developed by the EPA. This software requires input of minimum and maximum
22 expected values, action levels, mean sample results, standard deviations of sample results, and upper and
23 lower confidence levels. The software outputs the minimum number of samples required. In general,
24 three samples are taken as a minimum because taking two samples would require resampling if one
25 sample should be lost or contaminated in the laboratory. A maximum of five samples generally is applied
26 to minimize exposure to sampling personnel.

27 3.6.1.3 Assessing Candidate Feed Tank Analysis

28 When results of the sample analysis are available (and before the waste is processed), a second statistical
29 analysis, similar to the first, is performed with the new analyte data to verify a sufficient number of
30 samples were taken (Figure 3.3).

31 Candidate feed tank sampling and analysis, in conjunction with acceptance criteria in Section 3.6, are
32 used to assess whether established limits would be exceeded. Based on the results, three possible options
33 are implemented:

34 . The waste is acceptable for processing at the 242-A Evaporator without further actions.

35 . The waste is unacceptable for processing as a single batch, but is acceptable if blended with other
36 waste to be processed.

37 . The waste is unacceptable for processing.

38 If the waste is suitable for evaporation, it will be transferred to the feed tank (241-AW-102) for
39 processing.
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1 3.6.2 Process Condensate Waste Sampling Process

2 RCRA sampling of process condensate is completed per the LERF/ETF WAP (HNF-SD-ENV-WAP-008)
3 before treatment at the ETF. Depending on programmatic needs, this sampling can be performed at the
4 242-A Evaporator during a campaign or at LERF after the campaign is completed.

5 Before the start of a 242-A Evaporator campaign, the decision whether process condensate sampling will
6 be performed at the 242-A Evaporator or at LERF is documented in the operating record. Planning for
7 process condensate sampling at the 242-A Evaporator (i.e., number of samples, when samples are taken,
8 etc.) is completed before starting the campaign.

9 3.6.2.1 Determining the Number of Process Condensate Samples

10 The purpose of sampling the process condensate stream at the 242-A Evaporator is to confirm that the
11 stream is acceptable for treatment at the ETF. Before starting a 242-A Evaporator campaign where
12 sampling will be performed at the 242-A Evaporator instead of LERF, characterization of the process
13 condensate will be developed based on process knowledge. Process knowledge includes previous
14 documented process condensate analysis, estimated concentrations based on documented candidate feed
15 tank analysis, etc. RCRA sampling of the process condensate stream at the 242-A Evaporator is
16 performed during the campaign to confirm the characterization is correct Sampling frequency is
17 determined using the following equation:

18 Number of process condensate = N + 1 samples required (per campaign). Where N is the number
19 of candidate feed tanks to be processed during the campaign.

20 For example, a campaign processing waste from only one candidate feed tank would require two samples,
21 while a campaign processing waste from three candidate feed tanks would require four samples. Sampling
22 is spread approximately evenly through the campaign, allowing for operational events such as unexpected
23 shutdowns and planned maintenance outages. This sample frequency represents a confirmation rate of
24 about one sample every 5 to 8 days of processing. This is reasonable based on the extensive database of

25 previous process condensate analysis. A minimum of two samples is taken to allow averaging of results.

26 3.6.2.2 Assessing Process Condensate Analysis

27 The process condensate sample results are assessed against the requirement in the LERF/ETF WAP
28 (HNF-SD-ENV-WAP-008). The discussion of the waste management decision process for process
29 condensate sampling, including the reevaluation process, is also included in the LERF/ETF WAP.

30 3.7 242-A EVAPORATOR ACCEPTANCE CRITERIA

31 Acceptance criteria for the 242-A Evaporator have been established from regulatory requirements,
32 operating experience, previous sample analyses, and engineering calculations. Processing criteria are
33 maximum and/or minimum values of a waste analyte that, if exceeded, alert the operator that management
34 of the waste requires further attention. The rationale for selecting a given analyte for inclusion in this
35 WAP, as required by WAC 173-303-300, is indicated in this section.

36 Additional analyses (such as specific gravity and radionuclide analysis) of the feed tanks, process
37 condensate, and other streams are performed to ensure that the facility is operating within established
38 parameters. This process control sampling and analysis is outside the scope of this plan because it is not
39 used to assess compatibility of the waste with other waste and with the 242-A Evaporator tank systems.
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Figure 3.2. Strategy for Determining the Number of Candidate Feed Tank Samples.
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1 Figure 3.3. Strategy for Verifying the Number of Candidate Feed Tank Samples.
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1 3.7.1 Candidate Feed Tank Waste Acceptance Criteria

2 The following sections discuss waste acceptance criteria for candidate feed tanks to be processed in the
3 242-A Evaporator.

4 3.71.1 Exothermic Reactions

5 WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolled reaction that could
6 damage the tank system structural integrity or threaten human health or the environment. To evaluate the
7 possibility of an uncontrolled reaction at the elevated temperatures in the evaporator vessel, a differential
8 scanning calorimeter (DSC) test is performed on sample of all candidate waste to be processed. DSC
9 measures the amount of heat absorbed or released by a sample as the temperature is increased. Waste

10 exhibiting exotherms below 168*C, or with an absolute value of the exotherm-to-endotherm ratio greater
11 than one, will not be processed in the 242-A Evaporator without further technical evaluation.

12 3.7.1.2 Compatibility

13 WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolled reaction that could
14 damage the tank system structural integrity or threaten human health or the environment. To verify there
15 will be no adverse affects because of mixing the contents of different waste tanks in the feed tank and
16 evaporator vessel, a compatibility evaluation is performed on waste in the candidate feed tanks. As
17 samples from each of the planned waste sources are mixed, observations are made to note any changes in
18 color, temperature, clarity, or any other visually determinable characteristic. This would indicate an
19 unexpected chemical reaction that might have an impact on 242-A Evaporator operations. If such visible
20 changes are observed when mixing samples, the waste would not be processed in the 242-A Evaporator
21 without further technical evaluation.

22 .3.7.1.3 Organic Constituents

23 The 242-A Evaporator performs distillation of waste containing organic concentrations greater than
24 10 parts per million by weight; therefore, organic air emissions are subject to WAC 173-303-690 (which
25 incorporates 40 CFR 264, Subpart AA, by reference). Organic emissions from TSD units on the Hanford
26 Site subject to 40 CFR 264, Subpart AA are controlled to ensure emissions to do not exceed
27 1.4 kilograms per hour and 2,800 kilograms per year. To ensure these requirements are met, the levels of
28 volatile organics in the 242-A Evaporator feed must be limited to prevent excessive organic emissions
29 during processing. Engineering calculations were used to determine the feed limits given in Table 3.2.
30 The limits include a modifier "(R-1)/R", which adjusts the limits based on the campaign's planned boiloff
31 rate. R is the ratio of feed flow rate to slurry flow rate. Typically, R is equal to 2, making (R-1)/R equal
32 to 0.5.

33 In addition, analysis of the individual components in Table 3.2, total carbon (CT) and total inorganic
34 carbon (ICT) analysis are performed as a screening tool to account for other organic species that might be
35 present in the waste. The value of CT minus ICT represents the total organic concentration in the waste. If
36 the CT minus ICT limit is exceeded, additional volatile organic species might be present and a more
37 detailed evaluation will be conducted to determine organic emissions out of the vessel vent. The limit for
38 evaluation is 174.4 milligrams per liter, based on the conservative assumption that all organic species
39 present in the waste are as volatile as acetone. Acetone was chosen because of its relatively high
40 volatility and low percentage of carbon.

41 The level of volatile organics in the feed must also be limited to ensure organic constituents that transfer
42 to the process condensate are compatible with the LERF liner. The high density polyethylene (HDPE)
43 liner used at the LERF is exposed to process condensate that could contain trace quantities of chemicals
44 that could cause degradation of the liner material. Based on the liner manufacturer's compatibility data,
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1 the concentration limits in Table 3.3 are imposed on those classes of constituents that could potentially
2 degrade the liner. To ensure that these limits are not exceeded in the process condensate, the
3 concentration limits are applied to the candidate feed tanks as well, with the modifier "(R-1)/R". A
4 CT minus ICT analysis, similar to the one described previously, is also applied to the LERF liner limits.
5 The strictest limit for organic species in Table 3.3 is 2,000 milligrams per liter. Assuming the organic is
6 acetone (with its low percentage of carbon); this converts to a carbon value of 1,240 milligrams per liter.

7 The calculations in Tables 3.2 and 3.3 require use of the 'sum of the fractions' technique. A calculation is
8 performed where the analysis of each constituent is divided by its associated limit to produce a fraction of
9 the limit. If the sum of these fractions is less than 1, the waste meets the requirements in the tables.

10 3.7.2 Process Condensate Acceptance Criteria

11 The waste acceptance criteria for process condensate sampling, including treatability, LERF liner
12 compatibility, compatibility with other waste, etc., is given in the LERF/ETF WAP
13 (HNF-SD-ENV-WAP-008).

14 Table 3.2. Candidate Feed Tank Limits for Vessel Vent Organic Dischargea

Feed constituent Limit
(milligrams per liter) b, c

Acetone 174.4 ([R-lI/R)
I -Butanol 452 ([R-1]/R)
2-Butoxyethanol 190.4 ([R-I)/R)
2-Butanone 116 ([R-1)/R)
Tri-butyl phosphate 2.03E+4 ([R-1]/R)
Total carbon and Total inorganic carbon (CT-ICT) < 174.4 ([R-1I/R)

(as acetone)
15

Limits are based on a maximum continuous operating time equivalent to 6 months per year. If total
operating time is expected to exceed 6 months per year, the limits must be re-evaluated.

Conc

1 LIMITn
',The limits are applied using the sum of the fractions technique: where i is the number of organic
constituents detected in analysis of the waste feed tank. Total carbon and total inorganic carbon analysis
are not part of the summation.

R is the ratio of feed flow rate to slurry flow rate (typically R = 2).
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Table 3.3. Candidate Feed Tank Limits for LERF Liner Compatibility f

Chemical family/paramete" Current target Limit
compounds (milligrams per liter)

Alcohol/glycol 1-Butanol 500,000 ([R- ]/R)
Alkanone Sum of acetone, 200,000 ([R-1]/R)

2-butanone
Alkenone None targeted 2,000 ([R-1]/R)
Aromatic/cyclic hydrocarbon None targeted 2,000 ([R-1]/R)
Halogenated hydrocarbon None targeted 2,000 ([R-I]/R)
Aliphatic hydrocarbon None targeted 500,000 ([R-1]/R)
Ether 2-Butoxyethanol 2,000 ([R-1]/R)
Other hydrocarbons Tri-butyl phosphate 2,000 ([R-1]/R)
Oxidizers None targeted 1,000 ([R- I /R)
Acids, bases, and salts Ammonia 100,000 ([R-1]/R)
Total carbon and total inorganic carbon Not applicable (Ct-ICT) < 1,240 ([R-1]/R)

I I (as acetone)

a If a chemical fits in more than one chemical family, the more restrictive limit applies.

b The limits are applied using the sum of the fractions technique: where i is the number of constituents
detected in analysis of the waste feed tank Total carbon and total inorganic carbon analysis are not part
of the summation.

Conc

n=j LIMITT,

c R is the ratio of feed flow rate to slurry flow rate (typically R = 2).

d Ketone containing only saturated alkyl group(s)

e Ketone containing unsaturated alkyl group(s)

f This table is used to ensure process condensate generated from candidate feed tank treatment is within
LERF liner compatibility limits
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1 3.8 SAMPLE COLLECTION AND ANALYSIS

2 This section discusses sampling and analysis, including sampling procedures, sample collection points,
3 sample quality assurance/quality control (QA/QC), and selection of analytes.

4 3.8.1 Sample Collection

5 This section describes collection of candidate feed tank and process condensate samples for RCRA
6 analysis. Candidate feed tank waste is sampled and analyzed before the start of each 242-A Evaporator
7 campaign. Process condensate samples are taken at the 242-A Evaporator only if the decision is made
8 before the start of the campaign that sampling will be done at the 242-A Evaporator instead of LERF.

9 3.8.1.1 Candidate Feed Tank Sample Collection

10 Candidate feed tank samples are obtained by using a grab sampling method (e.g. "bottle on a string
11 method") specified in ASTM E300, Standard Practicesfor Sampling Industrial Chemicals (ASTM 1986).

12 The number of lateral sampling locations in candidate feed tanks is limited by the availability of tank
13 risers providing access into the tank. Generally, only a few risers in each tank are actually available for
14 sampling because the risers are dedicated to instrumentation or other uses. Sampling within a vertical
15 column is generally limited only by the depth of waste in the tank. The criteria in Table 3.4 are used
16 when determining the specific sampling locations.

17 Riser selection is made by numbering the available risers that are at least 4.6 meters from each other and
18 using a random number generator to select which risers will be used. Sample depths are determined by
19 dividing the tank level into 1-foot increments and using a random number generator to determine a depth,
20 which meets the criteria given in Table 3.4.

21 3.8.1.2 Candidate Feed Tank Sampling Quality Assurance and Quality Control

22 For each candidate feed tank sample, a sample solution is drawn from the sample riser using one or more
23 sample bottles. All sample bottles are precleaned, amber-colored glass bottles sealed with Teflon* caps
24 or septum caps and lined septums; however, the sample bottle for VOA must be sealed with septum cap
25 and lined septum.

26 For candidate feed tank sampling quality control, one field blank, consisting of one or more sample
27 bottles, is taken during the sample event. Field blanks are inserted approximately 1-foot into any one of

28 the sample risers used during the sample event. One trip blank, also consisting of one or more sample
29 bottles, is taken during each sample event. Trip blanks are analyzed as independent samples for VOA.
30 Field and trip blanks use the same types of sample bottles as the actual samples and are filled with
31 reagent-grade water before shipment to the field.

32 Preservatives are not used with candidate feed tank samples because of concerns with high radiation
33 exposure that would result from additional handling of sample solutions. It is not practical to refrigerate
34 the bulky, shielded sample pigs and shipping containers. Biological activity, generally the largest
35 problem in environmental samples, is unlikely in candidate feed tank samples because of the high salt
36 content, pH, and radioactivity.

Teflon is a trademark of E.I. DuPont de Nemours & Company

Attachment 35.3.12



Class 1 Modification WA7890008967, Attachment 35
Quarter Ending 12/31/2003 242-A Evaporator

1 The chain of custody is documented on a data sheet that includes a unique sample number, date and time
2 sample was taken, custody seal number, and signature of the sampler. When possession of the sample is
3 transferred to other persons, such as the shipper or laboratory, the signature of the relinquisher and
4 receiver are recorded, along with date and time of the transfer. The receiver at the laboratory also
5 documents on the data sheet that the sample seal number is correct and the seal is intact. The chain-of-
6 custody data sheets are included in the operating record.

7 3.8.1.3 Process Condensate Sample Collection

8 Process condensate samples, when performed at 242-A Evaporator instead of LERF, are taken from the
9 process condensate transfer line in the condenser room of the 242-A Building. Grab sampling is

10 performed during the campaign on the transfer line downstream of the ion exchange column at the
11 SAMP-RC3-2 sampler or other sample port. Samples of process condensate are collected in a manner
12 consistent with SW-846 procedures (EPA 1986) as documented in sampling procedures, which are
13 maintained and implemented by unit personnel.

14 3.8.1.4 Process Condensate Sampling Quality Assurance and Quality Control

15 For information on process condensate sample collection, including the number and types of sample
16 bottles, sampling QA/QC, etc., refer to the LERF/ETF WAP (HNF-SD-ENV-WAP-08).

17 3.8.2 Analyte Selection and Rationale

18 The DQO analysis for the 242-A Evaporator examined the data needs for sampling the candidate feed
19 tanks and determined that the analyses in Table 3.5 should be conducted to satisfy WAC 173-303-300
20 requirements. Table 3.5 also contains the rationale for these parameters being selected. Section 3.6
21 provides additional detail on the rationale.

22 For information on process condensate sample analyte selection and rationale, refer to the LERF/ETF
23 WAP (HNF-SD-ENV-WAP-008).

24 Table 3.4. Candidate Feed Tank Sample Point Selection.

Number of samples Location of sample points
Two samples One sample taken from the upper half of the waste from one riser and

the other sample taken from the lower half of the waste from another
riser.

Three samples Two Samples taken from one riser (one from the top half and the
other from the bottom half of the waste) and one sample from another
riser

Four samples Two samples taken from each of two separate risers. One sample is
to be taken from the top half of the waste and one from the bottom
half of the waste from each of the selected risers.

Five samples Same as for four samples except one sample from either the top or
bottom half of the tank will be taken from a third riser
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2 3.9 ANALYTICAL METHODS AND QUALITY ASSURANCE AND QUALITY CONTROL

3 This section provides information on the analytical methods and QA/QC for candidate feed tank samples,
4 including discussions concerning laboratory selection and analytical methods. For information on process
5 condensate analytical methods and QA/QC, refer to the LERF/ETF WAP (HNF-SD-ENV-WAP-008).

6 3.9.1 Laboratory Selection

7 Because of the samples, it is anticipated that candidate feed tank sample analyses will be conducted at the
8 222-S Laboratory Complex. Other laboratories at the Hanford Facility could be used provided they are
9 equipped to handle such samples. Laboratory selection depends on availability, analytical needs, and the

[0 ability of the laboratory to meet permit and quality assurance requirements.

L1 3.9.2 Analytical Methods

[2 The analytical methods that must be followed for RCRA sampling of the candidate feed tanks are
[3 included in Table 3.5. Performance-based specifications rather than procedure-based specifications are
[4 used for determining the appropriate analytical methods. This allows for necessary adjustments to the
[5 methods for Hanford Facility-specific issues; related to high radioactivity of the sample matrix, while
[6 ensuring acceptable data quality. Because of the high radioactivity, the analytical method will in some
[7 cases deviate from those in national standards such as Test Methods For Evaluating Solid Waste, SW-846
I8 (EPA 1986) and Standard Methods for the Examination of Water and Waste Water (AWWA 1989).

19 3.9.3 Laboratory Quality Assurance and Quality Control

20 Candidate feed tank analytical and sampling methods conducted as part of this plan meet the data quality
21 requirements contained in Table 3.7. Quality control check samples (i.e., calibration samples and/or
22 laboratory control samples) generally are performed once per sample event (e.g., once for all samples
23 from one candidate feed tank). Matrix spike and duplicate analysis are performed once per sample event
24 for all methods except differential scanning calorimetry (DSC). A duplicate analysis is performed for
25 DSC analysis to determine method precision. Accuracy for DSC is evaluated by using the laboratory
26 control standard.
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Table 3.5. Analytes for Candidate Feed Tanks.

Parameter Test technique Analyte Rationale
Exotherm Differential scanning Temperature and Verify the waste will not undergo

calorimeter energy an exothermic reaction
- (Section 3.6.1.2).

Compatibility Mixing and Visual physical Verify the waste is chemically
test compatibility study changes compatible (Section 3.6.1.3).
Organic Gas chromatograph/ Acetone, Used in calculations to verify that
compounds mass spectrometer 1-Butanol, vessel vent emissions will not

1 -Butoxyethanol, exceed regulatory limits and to
1-Butanone, prevent compatibility problems
Tri-butyl phosphate with the LERF liner

(Section 3.6.1.4).
Carbon coulometric Total carbon, Used in calculations to verify that
detector Total inorganic vessel vent emissions will not

carbon exceed regulatory limits and to
prevent compatibility problems
with the LERF liner
(Section 3.6.1.4).

Ammonia Ion selective Ammonia To prevent compatibility problems
electrode with the LERF liner

(Section 3.6.1.45.1.3).
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4

Combustion
with IC/TOC
coulometric
detection
OR
Persulfate
oxidation with
ICT/TOC
coulometric
detection

Combustion and
persulfate
treatment:
AWWA
Method 5310

Coulometry:
ASTM D4129
(AWWA approval
pending)

A diluted sample is injected into a fumace heated to
.8000 C while purged with oxygen. The furnace
converts carbon to carbon dioxide, which is carried
by the oxygen. The gas sample passes through
adsorbent columns to remove acid vapors, sulfur
oxides and nitrogen oxides. The carbon dioxide is
absorbed in an organic solution and measured with a
coulometric carbon analyzer.
OR.
A diluted sample is acidified with sulfuric acid,
converting inorganic carbon to carbon dioxide. The
sample purged with oxygen, stripping the carbon
dioxide. Then, persulfate is added to the sample to
oxidize the organic carbon. The sample is again
acidified with sulfuric acid and purged with oxygen.
The gas samples from both steps pass through an
adsorbent column to remove acid vapors, sulfur
oxides and nitrogen oxides. The carbon dioxide is
absorbed in an organic solution and measured with a
coulometric carbon analyzer.
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The QA/QC program for sampling and analysis related to this unit must, at a minimum, comply with the

applicable Hanford Site standard requirements and the regulatory requirements. All analytical data will
be defensible and will be traceable to specific, related quality control samples and calibrations.

Table 3.6. Analytical Methods for Candidate Feed Tank Stream Analytes.

Performance-
based analytical

Category Analyte methods Basis for method Equipment/Method

Organics Acetone Purge and trap SW-846 A diluted sample is purged with nitrogen or helium

21Butanol and GC/MS Method 8260 and organic vapors are trapped in an adsorbent

2-Butanone (VOA) column. The column is desorbed at 1800 C into a
30-m long wide- or narrow-bore capillary column.
The GC column is heated/desorbed into an MS for
analysis.

2-Butoxyethanol Solvent SW-846 A diluted sample is adjusted to pH <2 (PH <6 in
Tri-butyl extraction Method 3520B some cases) using sulfuric acid solution. The sample

phosphate and GC/MS and 8270A is placed in a continuous liquid-liquid extractor using
(semi-VOA) methylene chloride as the extractant. The extractant

is placed in an evaporator and volume is reduced.
The extractant is injected into a C/MS for analysis.

Inorganic Ammonia Ion selective AWWA The sample is preserved by the addition of
electrode Method 4500-NH3 hydrochloric acid solution to pH <2. For analysis, a

diluted sample is made alkaline by sodium
hydroxide solution. The ammonia is measured by an
ammonia gas sensing electrode. A standard
ammonium chloride solution is added and measured
by the electrode in two stages. Based on the three
readings, an ammonia concentration is calculated.

Other Exotherm Differential N/A A sample is placed in the DSC unit and heated to
scanning 500*C. The differential heat flow between the

calorimeter sample and a reference pan is monitored by
thermocouples. A duplicate sample is run on the
equipment.

Mixing and Lab specific N/A Solution from each sample are mixed and visually

compatibility checked for gas evolution, heat generation,
study precipitation, dissolution of solids, color change,

clarity, and any other observable characteristics.

Total carbon
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Performance-
based analytical

Category Analyte methods Basis for method Equipment/Method
Total Inorganic Acidification Acidification: A diluted sample is acidified with sulfuric
Carbon with ICTITOC AWWA Method acid/sulfamic acid, converting inorganic carbon to

coulometric 5310. carbon dioxide. The sample purged with oxygen,
detection stripping the carbon dioxide. The gas sample passes

Coulometry: through scrubbers to remove acid vapors, sulfur
ASTM D4129 oxides and nitrogen oxides. The carbon dioxide is
(AWWA approval absorbed in an organic solution and measured with a
pending) coulometric carbon analyzer.
GC/MS - gas
chromatography/m
ass spectrometry
VOA - volatile
organic analysis

ICT - total
inorganic carbon
TOC - total
organic carbon

Table 3.7. Quality Assurance Requirements for Candidate Feed Tank Stream Analytes.

Accuracy
Estimated Precision (recovery of

quantitation limit (RPD between matrix
Category Analyte (matrix specific) duplicates), % spike'), % Action level 2

Organics Acetone 28 mg/L <25 40-110 >87 mg/L
1-Butanol 20 mg/L <25 30-4110 >226 mg/L3
2-Butoxyethanol 30 mg/L <25 30-110 > 95.2 mg/
2-Butanone 18 mg/L <25 40-110 > 58 mg/L3

(methyl ethyl
ketone)

Tri-butyl 50 mg/L <25 40-125 > 1.015E+4 mg/L
phosphate

Inorganic Ammonia 400 gg/ml <20 75-125 > 50,000 mg/L
Other Exotherm None 2& Not <168 *C or

applicable 4 absolute
value of ratio of
exotherm to
endotherm > 1

Mixing and Not applicable Not Applicable Not Visual: unusual
compatibility Applicable changes in color,
study temperature, clarity,

etc.

Total carbon 25 gg/mL <20 75-125 CT-IC > 87 mg/L
Total inorganic 25 gg/mL <20 75-125 C-ICr> 87 mg/L
carbon

Reserved.
In deriving the action levels, the ratio of feed flow rate to slurry flow rate (R) is assumed to be 2.
For organic species limits, sum of the fractions rule apply (refer Tables 3.2 and 3.3). Total carbon and total
inorganic carbon are not included in the summation of organics.
Precision for this method is evaluated by the deviation between sample (unspiked) and sample replicate.
Accuracy for DSC is evaluated by using the laboratory control standard.
RPD - relative percent difference Cr - total inorganic carbon IC7  - total inorganic carbon
mg/L - milligram per liter gg/L - microgram per liter
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1 4.0 PROCESS INFORMATION

2 The 242-A Evaporator receives mixed waste from the DST System that contains inorganic and organic
3 constituents and radionuclides. A 242-A Evaporator simplified process flow diagram is given in
4 Figure 4.1. The 242-A Evaporator separates the mixed waste received from the DST System, generating
5 the following waste streams:

6 . A concentrated aqueous waste stream (slurry) containing the nonvolatile components, including most
7 of the radionuclides, inorganic constituents, and nonvolatile organics such as tri-butyl phosphate

8 - A dilute aqueous waste stream (process condensate) containing the volatile components, primarily
9 water with low concentrations of radionuclides, inorganic constituents, and volatile constituents such

10 as ammonia and acetone.

11 The slurry is routed back to the DST System pending further treatment. The process condensate is
12 transferred to the LERF for storage until processed through the ETF.

13 The 242-A Evaporator process employs a conventional forced circulation, vacuum evaporation system to
14 concentrate the DST System waste solution. The major components of this system include the reboiler,
15 vapor-liquid separator, recirculation pump and pipe loop, slurry product pump, condenser, jet vacuum
16 system, and condensate collection tank

17 The vapor-liquid separator, C-A-1, also called the evaporator vessel, and the condensate collection tank,
18 C-100, meet the definition of a tank in WAC 173-303-040. Other process equipment associated with
19 these tank systems is considered ancillary equipment. Drawings that aid in understanding the systems are
20 provided in Section 4.3.

21 The 242-A Evaporator receives waste from a DST System tank, 241 -AW-102 that serves as the
22 242-A Evaporator feed tank. The feed enters the recirculation line and blends with the main process
23 slurry stream, which is pumped to the reboiler.

24 In the reboiler, the mixture is heated to the specified operating temperature, normally 38 to 770 C, using
25 21 to 69 kilopascals gauge pressure steam. The low-pressure steam provides adequate heat input, and the
26 resulting low-temperature differential across the reboiler minimizes scale formation on the heat transfer
27 surfaces. The static pressure of the waste in the reboiler is sufficient to suppress the boiling point so the
28 waste does not boil in the reboiler tubes. Boiling occurs only near or at the liquid surface in the
29 vapor-liquid separator.

30 The heated slurry stream is discharged from the reboiler to the vapor-liquid separator (C-A-1) that
31 typically is maintained at an absolute pressure of 5.3 to 10.7 kilopascals. Under this reduced pressure, a
32 fraction of the water in the heated slurry flashes to steam and the steam is drawn through two, wire mesh
33 deentrainer pads into a 42-inch diameter vapor line that leads to the primary condenser, leaving behind a
34 more concentrated slurry solution in the vapor-liquid separator.

35 After a brief residence time in the vapor-liquid separator, the slurry exits from the bottom through the
36 lower recirculation line and is recirculated by the recirculation pump (P-B-1). The pump discharges the
37 slurry back to the reboiler via the upper recirculation line, thus completing the recirculation loop.

38 The specific gravity of the waste liquid is monitored closely to ensure that the target density, established
39 befbre the beginning of the campaign, is not exceeded. A portion of the slurry is removed from the upper
40 recirculation line using the slurry pump (P-B-2) and transferred through an encased underground pipeline
41 (pipe-within-a-pipe) to a designated slurry receiver tank in the DST System.

42 Vapors are drawn from the vapor-liquid separator through a 42-inch diameter vapor line and enter a series
43 of three condensers where the vapors are condensed using raw water. The condensed vapors, called
44 process condensate, are collected in tank C-100. Steam jets are used to create a vacuum on the
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1 vapor-liquid separator drawing the process vapors into and through the condensers. Noncondensable
2 vapors are drawn from the condensers through a series of particulate filters and vented to the atmosphere.
3 The air discharges are monitored continuously when the 242-A Evaporator is operating to verify that
4 standards for radionuclide and ammonia emissions standards are met.

5 Process condensate contains the volatile constituents of the waste and trace quantities of inorganic
6 materials and radionuclides. The process condensate is pumped from tank C-100 through an encased
7 underground pipeline (pipe-within-a-pipe) to the LERF.

8 During a campaign, the evaporation process is continuous with typical feed flow rates of 260 to 450 liters
9 per minute, process condensate flow rates of 150 to 230 liters per minute, and slurry flow rates of 110 to

10 230 liters per minute. The evaporator process is shutdown when the desired endpoint concentration of the
11 slurry is met. Endpoints are established at the beginning of the campaign, based on allowable waste
12 volume reduction (WVR) and defined operating limits. If the evaporation rate cannot achieve the desired
13 endpoint, slurry in the DST System serving as the slurry receiver is transferred to the feed tank for one or
14 additional passes through the 242-A Evaporator. At the end of each campaign, the 242-A Evaporator
15 process equipment is shutdown, emptied, flushed with raw water, and placed in a safe standby mode.

16 Other discharges during 242-A Evaporator processing include condensate from the steam used to heat the
17 waste and cooling water used to condense the vapors. The 242-A Evaporator is designed to prevent
18 contamination of these streams. The fluids on the uncontaminated side of the heat exchangers are
19 maintained at a higher pressure than the waste stream so that uncontaminated fluid migrates toward the
20 contaminated waste if a leak were to occur. The steam condensate is discharged to the TEDF. The
21 cooling water is monitored continuously for radiation and discharged to TEDF as long as the discharge
22 radiation limits are not exceeded. The steam condensate and cooling water streams were assessed in the
23 stream specific reports (WHC 1990a and WHC 1990b) and are not dangerous waste in accordance with
24 WAC 173-303.

25 The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors all process
26 parameters and controls the parameters where required. Once the configuration parameters and other
27 process control inputs are set, the MCS functions independently of the operator, maintaining the process
28 parameters within specified ranges by sending output signals that operate specific pieces of equipment
29 (e.g., control valves).

30 4.1 TANK SYSTEMS

31 This section discusses information associated with design requirements, integrity assessments, and any
32 additional requirements for tanks used to treat and store mixed waste in the 242-A Evaporator.

33 4.1.1 Design Requirements

34 The following design requirements were addressed in the 242-A Evaporator/Crystallizer Tank System
35 Integrity Assessment Report (IAR) (Attachment 35, Appendix 4B):

36 - Minimum design wall thicknesses and measured wall thicknesses at various points throughout the
37 tank systems
38 - Design standards used in construction, including references

39 - Waste characteristics

40 - Materials of construction and compatibility of materials with the waste being processed

41 - Corrosion protection

42 . Seismic design basis evaluation.
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1 The conclusion of the integrity assessment report is that the 242-A Evaporator system is not leaking and
2 is fit for use. The inspections, tests, and analyses performed provide assurance that the tank system has
3 adequate design, sufficient structural strength, and sufficient compatibility with the waste to not collapse,
4 rupture, or fail during operation. The report also states that a review of construction files indicates that
5 the building structure was designed and constructed to withstand a design-basis earthquake.

6 4.1.2 PC-5000 Transfer line

7 Aqueous waste from the 242-A Evaporator is transferred to the Liquid Effluent Retention Facility (LERF)
8 through the PC-5000 waste transfer line. The below grade transfer line, is a 3-inch carrier pipe within a
9 6-inch outer containment pipeline, approximately 1,500 meters long. This permit includes the portion of

10 the PC-5000 line leaving the 242-A Evaporator facility to the fence line of LERF.

11 4.1.3 Vapor-Liquid Separator (C-A-1) and Ancillary Equipment

12 The following sections describe the vapor-liquid separator (C-A-1) and ancillary equipment.

13 Waste Feed System. Feed to the 242-A Evaporator is supplied via a pump located in the
14 241-AW-102 feed tank. The feed pump transfers the waste to the 242-A Evaporator through a 3-inch
15 diameter carbon steel transfer pipeline encased in a 6-inch diameter carbon steel pipe to provide
16 secondary containment. The feed pipeline is equipped with a leak detection system.

17 Samples can be taken from the waste feed when needed. The feed sampler (SAMP-F-1) is located in a
18 sample enclosure located in the load out and hot equipment storage room.

19 Evaporator Process Loop. The 242-A Evaporator process loop equipment components are as follows:

20 - Reboiler (E-A-1)
21 - Vapor-liquid separator (C-A-1)
22 - Recirculation pump (P-B-1)
23 - Recirculation loop.

24 Figure 4.2 is a simplified process flow diagram showing the major components of the process loop.

25
26
27
28
29
30

31
32
33
34

35
36
37
38
39
40
41

Reboiler (E-A-1). Waste is heated as the waste passes through the reboiler before entering the vapor-
liquid separator. The reboiler is a vertical tube unit with steam on the shell-side and process solution on
the tube-side. The 364 tubes in the reboiler are enclosed in a 1.03-meter outside diameter, 4.6-meter-long
stainless steel shell. Both the reboiler shell and tubes are constructed of 304L stainless steel. The shell is
0.64 centimeter thick and the tubes are 14-gauge steel. The reboiler is designed to distribute steam evenly
and to prevent tube damage from water droplets that may be present in the steam.

Vapor-Liquid Separator (C-A-1). Process solution from the reboiler enters the vapor-liquid separator
via the upper recirculation line. Some of the solution flashes into vapor, which exits through a vapor line
at the top of the vapor-liquid separator. The remaining solution (slurry) exits through the recirculation
line at the bottom.

The separator consists of a lower and upper section. The lower (liquid) section is a stainless steel shell
4.3 meters in diameter having an 85,200 to 94,600 liter normal operating capacity (including recirculation
loop and reboiler). The maximum design capacity is 103,000 liters. The upper (vapor) section is a
stainless steel shell 3.5 meters in diameter containing two deentrainment pads. These wire mesh pads
remove liquids and solids that entrain into the vapor section of the vessel. Spray nozzles, using recycled
process condensate or filtered raw water, wash collected solids from the deentrainment pads and vessel
walls. Both sections of the vapor-liquid separator are constructed of 0.95-centimeter-thick stainless steel.

Attachment 35.4.3



Class 1 Modification: WA7890008967, Attachment 35
Quarter Ending 12/31/2003 242-A Evaporator

1 Pressure in the vapor-liquid separator is monitored to provide an indication of process problems such as
2 slurry foaming, deentrainer flooding, or excessive vapor temperatures. Instrumentation also is available
3 to monitor the liquid levels in the vapor-liquid separator. Interlocks are activated when high pressures or
4 high- or low-liquid levels are detected, shutting down the evaporation process and placing the facility in a
5 safe configuration.

6 The vapor-liquid separator and recirculation loop can be flushed to remove any residual solids from the
7 system and/or to reduce radiation levels. The most common flush solution is water, but dilute nitric or
8 citric acid solutions could be used. All acidic flush solutions are chemically adjusted to meet DST
9 acceptance criteria before transfer to the DST System. The capability also exists to add an antifoam

10 solution (at very low flow rates - approximately 0.04 to 0.4 liters per minute) to the vessel to prevent
11 foaming. The antifoam solution is a noncorrosive, nonregulated silicone-based solution that is compatible
12 with the evaporator components.

13 Recirculation Pump. The stainless steel recirculation pump (P-B-1), is constructed as part of the
14 recirculation loop to the reboiler. The 28-inch diameter axial flow pump has 60,900 liters per minute
15 output. The recirculation pump is designed to handle slurry up to 30 percent undissolved solids by
16 volume at specific gravities up to 18. The recirculation pump moves waste at high velocities through the
17 reboiler to improve heat transfer, keep solids in suspension, and reduce fouling of the heat transfer
18 surfaces.

19 The recirculation pump is equipped with shaft seals with high-pressure recycled process condensate (or
20 water) introduced between the seals to prevent the waste solution from leaking out of the system. Seal
21 water pressure and flow are monitored and controlled to shut down the recirculation pump if conditions
22 are not adequate to prevent waste liquid from migrating into the seal water. The used seal water is routed
23 to the feed tank.

24 Recirculation Loop. The recirculation loop consists of a 28-inch diameter stainless steel pipe that
25 connects the vapor-liquid separator to the recirculation pump and reboiler. The lower loop runs from the
26 bottom of the vapor-liquid separator to the recirculation pump inlet. The upper loop connects the pump
27 discharge to the reboiler and the reboiler to the vapor-liquid separator. The feed line from the feed tank
28 and the slurry line to underground storage tanks are connected to the upper recirculation line.

29 Slurry System. The slurry system draws a portion of the concentrated waste from the upper recirculation
30 loop and transfers it to the DST System. The major components of the slurry system are the slurry pump
31 and the slurry transfer pipelines. Figure 4.3 shows a simplified flow diagram of the slurry system. These
32 components are described in the following paragraphs.

33 The slurry pump (P-B-2) is used to transfer slurry from the recirculation loop to the underground storage
34 tanks. The pump is driven by a variable speed motor and is constructed of 304L stainless steel. The
35 slurry pump is designed to generate high pressures to alleviate the possibility of a transfer line plugging.

36 Interlocks control the operation of the slurry pump. The slurry pump (P-B-2) is shutdown if any of the
37 following occur:

38 . Excessive pressure is detected in the slurry lines to 241 -AW Tank Farm

39 - A leak is detected in the secondary containment or cleanout boxes (COB) (COB-AW-1 and
40 COB-AW-2) located on the slurry transfer lines

41 . A leak is detected in the 241 -AW Tank Farm process pits where the transfer lines enter the
42 DST System.
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1 The slurry pump uses a shaft seal with recycled process condensate (or water) and pressure and flow
2 controls similar to the system described above for the recirculation pump.

3 Transfer pipelines are 2-inch diameter, carbon steel encased lines which route slurry to a designated
4 underground DST within the 200 East Area. All transfer pipelines are encased in a secondary
5 containment pipe and equipped with leak detectors between the primary and encasement piping. The
6 pipelines are sloped to drain to the valve pit. The detection of any leak automatically shuts off the slurry
7 pump.

8 The flow rate of the slurry transfer to the DST System is monitored and a decrease in flow below a
9 specified value automatically will shut down the slurry pump (P-B-2) and initiate a line flush with water.

10 The objective of flushing the transfer line is to prevent settling of solids, which precludes plugging the
11 slurry transfer lines.

12 Samples can be taken from the slurry line when needed via a sampler (SAMP-F-2) that is located near the
13 feed sampler in the load out and hot equipment storage room.

14 4.1.3.1 Condensate Collection Tank (C-100) and Ancillary Equipment

15 The following section discusses the condensate collection tank (C-100) and ancillary equipment. This
16 equipment collects process condensate via the condensers in the vacuum condenser system, filters the
17 condensate, removes additional radionuclides, if necessary, and pumps the process condensate to LERF.
18 Figure 4.4 provides a simplified process flow diagram showing the major components of the process
19 condensate system. The following major components make up the process condensate system:

20 . Vacuum condenser system
21 . Condensate collection tank (C- 100)
22 . Process condensate pump (P-C-100)
23 . Condensate filters (F-C-1, F-C-2, and F-C-3)
24 * D-1
25 . Radiation monitoring and sampling system (RC-3)
26 . Seal pot
27 - Condensate Recycle System.

28 Vacuum Condenser System. Vapors removed from the vapor-liquid separator flow to a series of three
29 condensers where the vapors are condensed using raw water. Condensate drains to the condensate
30 collection tank (C-100). The vacuum condenser system consists of the following major components:

31 . Primary condenser (E-C-1)
32 . Intercondenser (E-C-2)
33 - Aftercondenser (E-C-3)
34 . Steamjet ejectors (J-EC1-1 and J-EC2-2).

35 Figure 4.5 provides a simplified process flow diagram showing the major components of the vacuum
36 condenser system. These system components are discussed in the following sections.

37 Primary Condenser (E-C-1). Vapors drawn from the vapor-liquid separator flow through the 42-inch
38 vapor line, into the E-C-I condenser where the majority of the condensation takes place. Noncondensed
39 vapors exit to the intercondenser (E-C-2) while the condensed vapors (process condensate) drain to the
40 condensate collection tank (C-100). Cooling water passes through the cooling tubes and exits to TEDF.
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1 The carbon steel condenser shell measures approximately 5.3 meters long and has a 2.2-meter inside
2 diameter. The condenser consists of 2,950 equally spaced carbon steel tubes that are 3.6 meters long with
3 a 1.9-centimeter outside diameter.

4 Intercondenser (E-C-2). Noncondensed vapors from E-C-l enter the intercondenser. The vapor stream
5 contacts the cooling tubes in the condenser where cooling water provides additional condensation. The
6 condensate drains to the condensate collection tank (C-100). Noncondensed vapors and used cooling
7 water are routed to the aftercondenser.

8 The carbon steel intercondenser measures 2.2 meters long with a 0.39 meter inside diameter. This heat
9 exchanger contains 144 tubes that are 1.7 meters long with a 1.9-centimeter outside diameter.

10 Aftercondenser (E-C-3). Vapor discharged from the intercondenser enters the aftercondenser. Cooling
11 is supplied to the aftercondenser by the cooling water from the intercondenser. Condensate is routed to
12 the condensate collection tank (C-100), while the noncondensed vapors are filtered, monitored, and
13 discharged to the atmosphere through the vessel ventilation system. The cooling water is discharged to
14 TEDF.

15 The carbon steel aftercondenser measures 2.3 meters long and has a 0.20-meter inside diameter. This heat
16 exchanger contains 45 tubes that are 1.8 meters long with a 1.9-centimeter outside diameter.

17 Steam Jet Ejectors. The vacuum that draws the vapors from C-A-1 into the condensers is created by a
18 two-stage steam jet ejector system. The first-stage jet ejector (J-ECl-1) maintains a vacuum on the
19 primary condenser, which in turn creates a vacuum on the vapor-liquid separator. The ejector consists of
20 a steam jet, pressure controller, and air bleed-in valve. Steam and noncondensed vapors from the primary
21 condenser are ejected from J-EC1-1 into the intercondenser. The desired vacuum is obtained by
22 controlling steam pressure and bleeding ambient air as necessary into the vapor header through an air
23 intake filter. The second-stage jet ejector (J-EC2-1) creates the vacuum that moves vapors from the
24 intercondenser through the aftercondenser.

25 Condensate Collection Tank (C-100). Process condensate from the primary condenser, intercondenser,
26 aftercondenser, and the vessel ventilation system drain to the condensate collection tank (C-100). The
27 tank is 4.3 meters in diameter, 5.8 meters high, and is constructed of 0.79-centimeter-thick stainless steel.
28 The tank has a maximum design capacity of 67,400 liters. Normal operating volume is approximately
29 50 percent of the tank capacity. A carbon steel base supports the tank. An agitator is installed but not
30 used while pumping process condensate to LERF.

31 In the event of a tank overflow, the solution is routed through an overflow line to the drain system, which
32 returns waste to the feed tank (241-AW-102). Overflow occurs when the volume exceeds about
33 60,600 liters. The overflow line is equipped with a liquid filled trap to isolate the drain system from the
34 tank.

35 The potential exists for the condensate collection tank to receive small amounts of immiscible organics
36 with the condensed waste. There is instrumentation installed on the condensate collection tank to detect a
37 separate organic phase based on interface density at the surface of the waste in the tank. If detected, the
38 organic is removed by overflowing tank C-100 back to the feed tank 241-AW-102. In addition, the liquid
39 level in the tank is controlled well above the discharge pump intake point to ensure that an organic layer
40 cannot be pumped to LERF.

41 Process Condensate Pump. A pump (P-C-100) moves the process condensate from tank C-100 through
42 the condensate filter to LERF. The process condensate pump is a centrifugal pump constructed of 316
43 stainless steel.
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1 Condensate Filters. After leaving the condensate collection tank, the process condensate is filtered to
2 remove solids. The primary condensate filter (F-C-1) has a welded steel housing. A second filter system
3 (F-C-3), installed downstream is also used to filter the process condensate. This system has duplex in-line
4 filters in cast iron housing. Only one of the filters is used at a time. Both filters employ a filter material
5 that is compatible with the process condensate.

6 Radiation Monitoring and Sampling. The process condensate transferred to LERF is monitored
7 continuously for radiation. If radiation levels exceed established limits, an alarm is received and
8 interlocks immediately divert the stream back to the condensate collection tank (or the feed tank) and shut
9 off the process condensate pump. This ensures process condensate containing excessive radionuclides

10 due to an accidental carryover from the vapor-liquid separator is not transferred to LERF.

11 Seal Pot. The condensate collection tank receives condensed liquids from the vessel ventilation system.
12 A seal pot collects the drainage before discharge into the condensate collection tank and isolates the tank
13 from the vessel ventilation system.

14 Condensate Recycle System. For waste minimization, a portion of the process condensate from tank
15 C- 100 is recycled for use as decontamination solution for the deentrainment pad sprays and seal water for
16 the recirculation pump (P-B-1) and slurry pump (P-B-2). Use of process condensate instead of raw water
17 results in approximately 10 percent reduction in waste volume generated during continuous operation of
18 the 242-A Evaporator. Raw water also is available as a backup for sprays and seal water. A 2-inch
19 diameter carbon steel line, stainless steel centrifugal pump (P-C106), and filters (F-C-5 and F-C-6) supply
20 process condensate from tank C-100 to the pad sprays and pump seals. The filters are disposable
21 cartridge filters in carbon steel housings arranged in parallel with one filter in service while the other is in
22 standby.

23 4.1.4 Integrity Assessments

24 The integrity assessment report (Attachment 35, Appendix 4B) discusses:

25 . The standards used during design and construction of the 242-A Evaporator and the adequacy of
26 those standards

27 . The characteristics of the DST waste processed

28 . The adequacy of the materials of construction to provide corrosion protection from the waste
29 processed

30 . The age of the tanks and the affect of age on tank integrity

31 . The results of the leak tests, visual inspections, and tank wall thickness inspections

32 . The frequency and scope of future integrity assessment

33 . Deficiencies in secondary containment design. These deficiencies are discussed in Section 4.1.5.

34 The integrity assessment was certified by an independent, qualified registered professional engineer.

35 The inspections, tests, and analyses performed provide assurance that the 242-A Evaporator tank system
36 has adequate design, sufficient structural strength, and sufficient compatibility with the waste to not
37 collapse, rupture, or fail during operation. No evidence of degradation was noted during the visual test,
38 ultrasonic test, or leak test. Both condensate collection tank C-100 and the vapor-liquid separator/reboiler
39 loop passed leak tests. The frequency of subsequent integrity assessments will be established based on
40 the results of the last integrity assessment.
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1 4.1.5 Additional Requirements for Existing Tanks

2 Refer to information in Section 4.1.2 and the integrity assessment report, which includes measuring tank
3 wall thicknesses, evaluating corrosion protection, and performing leak tests, have been discussed in.

4 4.1.6 Secondary Containment and Release Detection for Tank Systems

5 This section describes the design and operation of secondary containment sumps, drain lines, and leak
6 detection systems for the 242-A Evaporator.

7 4.1.6.1 Requirements for All Tank Systems

8 The Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-100 (Vitro 1974)
9 was used during preparation, design, and construction of the tank and secondary containment systems.

10 The integrity assessment report details how the construction specification relates to the national codes and
11 standards.

12 Constructing the building and vessels per this specification ensures that foundations are capable of
13 supporting tank and secondary containment systems and that uneven settling and failures from pressure
14 gradients do not occur. The integrity assessment report states that the 242-A Evaporator has adequate
15 design, sufficient structural strength, and sufficient compatibility with the wastes to not collapse, rupture,
16 or fail during service loads associated with normal operations and that the building structure was designed
17 and constructed to withstand a design basis earthquake".

18 Section 2.2.7 of the integrity assessment report describes the building and secondary containment system.
19 This system is designed to ensure any release is detected within 24 hours. The secondary containment
20 system also is designed to contain 100 percent of the maximum operating capacity of the vapor-liquid
21 separator/reboiler loop, and the drain systems are sloped to allow collection of solution and have
22 sufficient capacity to drain this volume in less than the required 24 hours.

23 Section 2.2.7 of the integrity assessment report describes the protective coating material and sealant used
24 to protect concrete and joints from attack by leaks to the secondary containment. The materials of
25 construction for the sump and drain lines are also compatible with the waste processed at
26 the 242-A Evaporator.

27 4.1.6.2 242-A Building Secondary Containment

28 The 242-A Building serves as a secondary containment vault for the vapor-liquid separator (C-A-1),
29 condensate collection tank (C-100), and ancillary equipment used for transferring mixed waste at the
30 242-A Evaporator. The concrete for the operating area was poured to form a monolithic structure. Where
31 needed, joints in the concrete were fabricated with preformed filler conforming to the standards of the
32 American Society of Testing and Materials. Joint filler is sealed with a polysulfide sealant per the
33 requirements of the construction specifications (Vitro 1974).

34 Before restart in 1994, a new acrylic special protective coating was applied to the concrete in the pump,
35 evaporator, and condenser rooms. The coating meets the requirements of the construction specifications
36 (Vitro 1974), including resistance to very high radiations doses, temperatures of 770 C, and spills of
37 25 percent caustic solution.

38 The following five rooms contain equipment used to process mixed waste:

39 - Pump room
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Leaks to the pump room floor from equipment in the pump room
Evaporator room floor drain
Load out andjhot equipment storage room floor drain
Loading room floor drain
Decontamination room sump drains (including feed and slurry sampler drains)
Raw water backflow preventer drain.

21 Solution in the pump room sump is transferred to the feed tank (241-AW-1 02) using a steam jet.
22 A 10-inch secondary containment overflow line is provided for draining large volumes of solution should
23 a catastrophic tank failure occur. Because the overflow line provides a direct path between the air space
24 of tank 241-AW-102 and the pump room, a minimum level of water must be maintained in the sump to
25 prevent cross ventilation. A leak into the pump room sump would be detected by a rise in the sump level.
26 Instrumentation provided alarms on high sump level.

27 The recirculation and slurry pumps in the pump room are equipped with mechanical seals having
28 pressurized water introduced between the seals. The seal water is maintained at a pressure that exceeds
29 the process pressure at the seal to ensure water leaks into the process solution, but waste solution does not
30 leak out. Water from seal leakage is collected in funnels in the pump room and routed to feed
31 tank 241-AW-102 via the 10-inch overflow line described previously.

32 41.6.2.2 Evaporator Room

The evaporator room secondary containment walls are 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The evaporator room contains the
vapor-liquid separator vessel (C-A- 1), part of the recirculation loop, the reboiler, the 42-inch vapor line,
and line used to empty the vapor-liquid separator to feed tank 241-AW-102.

Leaks in the evaporator room flow to a floor drain that routes through a 3-inch line to the pump room
sump described in Section 4.1.4.2.1. A leak in the evaporator room would be detected by a rise in the
pump room sump level. The floor of the evaporator room and a portion of the pump room floor are
3.0 meters below grade to contain the entire contents of the vapor-liquid separator, reboiler, and
recirculation loop in the event of a catastrophic failure. The floor and walls of the evaporator room up to
an elevation of 1.8 meters are painted with a special protective coating.
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1 - Evaporator room
2 . Condenser room
3 . Load out and hot equipment storage room.

4 4.1.6.2.1 Pump Room

5 The pump room secondary containment walls are 0.38- to 0.56-meter-thick reinforced concrete. The
6 secondary containment floor is 0.51-meter-thick reinforced concrete. The pump room floor is lined with
7 0.64-centimeter stainless steel and the concrete walls and ceiling cover blocks are painted with a special
8 protective coating. The pump room contains pipe jumpers used to transport feed and slurry solutions
9 between the vapor-liquid separator and the DST System, and the process recirculation loop, recirculation
0 pump (P-B-1), and slurry pump (P-B-2).

1 Leaks in the pump room collect in the pump room sump, a 1.5-meter by 1.5-meter by 1.8-meter deep
2 sump with a 0.64-centimeter stainless steel liner. The pump room sump collects spills from various

13 sources for transfer to the feed tank, 241-AW-102. Figure 4.6 provides a simplified process flow
14 schematic of sources, which drain to the pump room sump. Drainage to the sump includes:

1

1
1
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1 4.1.6.2.3 Condenser Room

2 The condenser room secondary containment walls are 0.36- to 0.56-meter-thick reinforced concrete. The
3 secondary containment floor is 0.51 -meter-thick reinforced concrete. The condenser room contains all
4 the components of the process condensate system described in Section 4.1.1.2, including tank C-100.

5 Leaks in the condenser room flow to two floor drains that join and route through a 6-inch line to feed tank
6 241-AW-102. Leaks in the condenser room are detected by the following:

7 . Unexpected changes in liquid level in tank C-100. Instrumentation is provided to monitor liquid level
8 in the tank, including high- and low-level alarms.

9 . Daily visual inspections of process condensate system components and piping.

10 The floor and walls of the condenser roomiup to an elevation of 1.2 meters are painted with a special
11 protective coating.

12 4.1.6.2.4 Load out and Hot Equipment Storage Room

13 The load out and hot equipment storage room secondary containment walls are 0.30- to 0.56-meter-thick
14 reinforced concrete. The secondary containment floor is 0.15-meter-thick reinforced concrete. The room
15 contains two recirculation lines and samplers used to sample the feed and slurry streams. The lines and
16 samplers are located in a shielded enclosure adjacent to the pump room wall.

17 The load out and hot equipment storage room contains two sumps: the drain sump and decontamination
18 sump. The sumps are 0.91 meter in diameter, about 1.2 meters deep, and lined with stainless steel. Both
19 sumps drain via a 3-inch drain line to the pump room sump described in Section 4.1.4.2.1. The sumps,
20 floor, and walls of the load out and hot equipment storage room up to an elevation of 3.8 meters are
21 painted with a special protective coating.

22 Leaks in the sampler piping, flow into two drains in the sample enclosure, which drain via a 2-inch line to
23 the decontamination sump, which drains to the pump room sump (described in 4.1.4.2.1). Leaks in the
24 sampler piping are detected by leak detectors in the sampler enclosures or a rise in the pump room sump
25 level.

26 4.1.6.2.5 242-A Building Drain Lines

27 Figure 4.6 provides a simplified process flow schematic of sources routed to the 242-A Building drain
28 lines. Three lines serve to drain the 242-A Building and equipment to feed tank 241-AW-102:

29 . Pump room sump drain line (DR-334): a 10-inch carbon steel line that transfers overflow and
30 empty-out of the pump room sump

31 . Vapor-liquid separator vessel drain line (DR-335): a 10-inch carbon steel line that allows gravity
32 drain of the vessel to the feed tank

33 . Condenser room drain line (DR-343): a 6-inch carbon steel line that drains leakage from the
34 condenser room.

35 . The three lines are sloped to drain about 170 meters to feed tank 241-AW-102 via the drain pit
36 (241-AW-02D). Although WAC 173-303-640(1)(c) exempts systems that serve as secondary
37 containment from requiring secondary containment, drain lines DR-334, DR-335, and DR-338 have
38 outer encasement piping.
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1 The drain lines are connected to a cathodic protection system to prevent external corrosion from contact
2 with the soil. The cathodic protection system consists of:

3 . A rectifier that converts supplied alternating current voltage to an adjustable direct current voltage
4 - Numerous anodes buried near the underground piping and connected to the rectifier.
5 . Return wiring that connects the piping to the rectifier, completing the circuit

6 The rectifiers are inspected to component degradation has not occurred. Test stations along the system
7 are checked annually to verify 0.85 volt is maintained on the system, as required by the National
8 Association of Corrosion Engineers. These inspections are discussed in Attachment 35, Chapter 6.0.

9 4.1.6.3 Transfer Line Containment

10 This section describes the design and operation of secondary containment and leak detection systems for
11 transfer lines between the DST System and the 242-A Evaporator. The transfer line for process
12 condensate to LERF also has secondary containment and a leak detection system. The transfer lines are
13 protected with the same cathodic protection system described in Section 4.1.4.2.6.

14 4.1.6.3.1 Feed Line Piping

15 Two feed lines (SN-269 and SN-270) (one in service and one spare), each consist of 3-inch transfer
16 piping within a 6-inch secondary containment encasement piping. Both the transfer and encasement pipes
17 are constructed of Schedule 40 carbon steel. The lines run below grade about 120 meters from pump pit
18 241-AW-02E (above feed tank 241-AW-102) to the 242-A Building.

19 To detect transfer-piping failures, leak detector risers equipped with conductivity probes are installed on
20 the encasement lines. The transfer piping and encasements are sloped towards the conductivity probe,
21 which, on leak detection, annunciates an alarm in the 242-A Evaporator control room. A valve in the
22 pump pit (241 -AW-02E) can be opened to drain solution from the encasement pipe into the pit, which
23 drains to feed tank 241-AW-102.

24 4.1.6.3.2 Slurry Line Piping

25 The slurry pump (P-B-2) transfers solution through one of two transfer lines: SL-167, for transfer to
26 valve pit 241-AW-B (standard configuration), or SL-168 for transfer to valve pit 241-AW-A (alternate
27 configuration, presently out of service). Slurry solution can be routed via double-encased piping from
28 these valve pits to any designated DST slurry receiver. Both slurry transfer lines consist of 2-inch
29 transfer piping within a 4-inch secondary containment encasement piping. Both the transfer and
30 encasement pipes are constructed of Schedule 40 carbon steel. The lines run below grade about 73 meters
31 between the 242-A Building and the valve pits.

32 These slurry lines contain leak detector risers and conductivity probes similar to the feed line piping
33 described in Section 4.1.4.3.1.

34 Each slurry line has four COBs located along their length. The COBs were installed to allow the
35 introduction of a 'water snake' to dislodge plugs in the slurry line. Because of difficulties encountered in
36 there use and the low frequency with which plugging occurs, the COBs are no longer used; however, the
37 COBs still form part of the primary containment for the slurry transfer lines. Each COB has three 1-inch
38 carbon steel lines. Two lines are connected to the slurry line for cleanout, while a third line, connects via
39 a 2-inch encasement pipe to the feed transfer line for drainage. The three lines extend to sealed flanges at
40 ground level.
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1 Secondary containment for each COB is provided by a 0.63 -centimeter-thick carbon steel plate caisson
2 (measuring 0.6 meter in diameter and 0.6 meter high) mounted on a 0.3-meter diameter carbon steel riser.
3 Each caisson has a flange cover and vent line to prevent pressure buildup in the secondary confinement
4 air space.

5 To drain liquids that might collect in the COB secondary containment, a 1-inch diameter floor drain line
6 and valve are provided. When the drain valve is opened, solution in the COB drains to the slurry line
7 secondary containment encasement piping. Leaks are detected by a conductivity probe mounted to the
8 floor of the COB, which annunciates in-the 242-A Evaporator control room.

9 4.1.6.4 Additional Requirements for Specific Types of Systems

10 This section addresses additional requirements in WAC 173-303-640 for vault systems like the
11 242-A Building to ensure no buildup of ignitable vapors nor does infiltration of precipitation occur. This
12 section also addresses secondary containment for ancillary equipment and piping associated with the tank
13 systems,

14 4.1.6.4.1 Vault Systems

15 The 242-A Building is a vault constructed partially below ground, providing secondary containment for
16 the tank systems. The DST System waste processed at the 242-A Evaporator is designated ignitable and
17 reactive because of the presence of nitrite and nitrate salts, which are considered oxidizers per
18 49 CFR 173. Because of their low volatility, these compounds are unlikely to be present in the vapor
19 phase of the tank systems at the 242-A Evaporator. However, to prevent the spread of contamination, the
20 vapor-liquid separator (C-A-1) is ventilated and maintained at lower air pressure than the building air
21 space. .This ensures air leakage is from uncontaminated building air space into the tank vapor space.
22 Vapors from the vapor-liquid separator flow to the vacuum condenser system described in
23 Section 4.1.1.2.

24 The condensate collection tank (C-100), collects process condensate that is not designated ignitable or
25 reactive.

26 The tank systems and ancillary equipment are located within the 242-A Building, which is completely
27 enclosed to prevent rn-on and infiltration of precipitation into the secondary containment system.

28 4.1.6.4.2 Ancillary Equipment

29 The 242-A Building provides secondary containment for ancillary equipment. Double containment is

30 provided for the feed and slurry transfer lines between the 242-A Building and the AW Tank Farm by
31 pipe-in-pipe arrangements. Therefore, all ancillary equipment has secondary containment and the daily
32 inspection requirements in WAC 173-303-640(4)(f) are not applicable.

33 4.1.7 Variances from Secondary Containment Requirements

34 Section 7.2 of the integrity assessment report discusses the following three deficiencies associated with
35 the secondary containment system:

36 Pump Room Sump. The pump room sump does not comply with secondary containment requirements
37 , because liquid must be kept in the sump to provide a seal to prevent airflow between the pump room and
38 feed tank 241-AW-102. Although the sump has a 0.63-centimeter-thick stainless steel liner to prevent
39 corrosion of the concrete floor, the sump does not have secondary containment.
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1 Routine Discharges through Secondary Containment. The configuration of the 242-A Evaporator
2 process requires routine, batch discharges of dangerous waste through secondary containment drain lines.
3 These routine discharges include the following.

4 - Steam condensate, cooling water, and process condensate sample stations drain to the feed tank,
5 241-AW-102, through drain line DR-343. Total discharge is about 38 liters per month during
6 operation.

7 . Sample bottle water sprays down in the feed and slurry sample stations drain to the decontamination
8 sump in the load out and hot equipment storage room. The decontamination sump then drains to the
9 pump room sump. Total discharge is about 76 liters per month during operation.

10 Transfer Piping Wall Penetrations. Three dangerous waste transfer line piping sections passing
11 through the 242-A Building wall are single-walled, i.e., no secondary confinement in the wall (about
12 56-centimeter-thick reinforced concrete).

13 These deficiencies were identified to Ecology, October 28, 1993.Ecology's response stated, "No physical
14 revision of the pipe wall penetrations or the floor drains in the evaporator pump room will be required
15 prior to evaporator restart." The response required the following.

16 - If at any time leakage is seen or detected from either of these installations, or if for any reason these
17 installations are repaired or rebuilt, they will be rebuilt or repaired in accordance with regulations.

18 * Should a spill occur in the evaporator pump room, the sump and the piping shall be rinsed three times
19 as required in WAC 173-303-160 as appropriate. 'Appropriate' in this case means that the original
20 regulation was written for a free container, not a sump, so that judgment will have to be used in the
21 application of the regulation. The rinsate shall be transferred to the double-shell tanks.

22 4.1.8 Tank Management Practices

23 All waste to be processed at the 242-A Evaporator must be sampled to determine if the waste is
24 compatible with the materials of construction at the 242-A Evaporator. Before each campaign, candidate
25 feed tanks are sampled per the requirements of the waste analysis plan (Attachment 35, Chapter 3.0).
26 Based on the results, three possible options are implemented.

27 - The waste is acceptable for processing without further actions.

28 . The waste is unacceptable for processing as a single batch, but is acceptable if blended with other
29 waste that is going to be processed.

30 - The waste is unacceptable for processing.

31 The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors liquid levels in
32 the vapor-liquid separator (C-A-1) and condensate collection tank (C-100) and has alarms that annunciate
33 on high-liquid level to notify operators that actions must be taken to prevent overfilling of these vessels.

34 An interlock is activated when high-liquid level in the vapor-liquid separator (C-A-1) is detected,
35 automatically shutting down the feed transfer pump at feed tank 241-AW-102, thereby preventing
36 overfilling of the vessel and carryover of slurry into the process condensate system. The condensate
37 collection tank (C-100) has an overflow line that routes solution to feed tank 241-AW-102 in case of
38 overfilling.

39 Process and instrumentation drawings are listed in Section 4.3.

Attachment 35.4.13



Class 1 Modification: WA7890008967, Attachment 35
Quarter Ending 12/31/2003 242-A Evaporator

1 4.1.9 Labels or Signs

2 A labeling upgrade was completed before restart in 1994 for tank C-100 to identify the waste contents and
3 major risks associated with waste stored within the tank. Tank C-100 ancillary piping is labeled
4 "PROCESS CONDENSATE" to alert trained personnel which pipes in the condenser room contain
5 dangerous waste. The vapor-liquid separator (C-A-1) is located in the evaporator room, a normally
6 unoccupied area. This area is posted as a high radiation area with ALARA access controlled and limited
7 to trained personnel only. The tank labels are visible from the walls of the tank enclosure rooms, which
8 are less than 15 meters from the tank systems; therefore, label visibility requirements are met.

9 4.1.10 Air Emissions

10 Tank systems that contain extremely hazardous waste, and is acutely toxic by inhalation must be designed
11 to prevent the escape of such vapors. The DST System waste in the vapor-liquid separator, C-A-1, is
12 designated extremely hazardous waste; however, no determination has been performed to determine if the
13 waste is acutely or chronically toxic. Most of the toxic compounds in the DST waste are not volatile, but
14 because of the high radioactivity of the waste, controls are included to prevent or mitigate the release of
15 tank vapors. The vapor-liquid separator is maintained under vacuum to ensure air leakage is from
16 uncontaminated building air space into the tank vapor space. The boiling vapor in C-A-1 passes through
17 deentrainment pads and sprays to prevent liquid and solid carryover into the vapor section of the tank.
18 The vapor stream passes through three condensers that remove the condensable components. The
19 noncondensable vapors pass through HEPA filters before being discharged to the environment.

20 4.1.11 Management of Ignitable or Reactive Wastes in Tank Systems

21 Although the DST System waste reprocessed at the 242-A Evaporator is designated ignitable because of
22 the presence of oxidizers (nitrates and nitrites), the waste does not meet the definition of a combustible or
23 flammable liquid given in National Fire Protection Association (NFPA) code number 30 (NFPA 1996).
24 The buffer zone requirements in NFPA-30, which require tanks containing combustible or flammable
25 solutions be a safe distance from each other and from public way, are not applicable.

26 An analysis is performed on the DST System waste to be processed to verify the waste does not react
27 exothermically at the elevated temperatures at the 242-A Evaporator. The waste analysis plan
28 (Attachment 35, Chapter 3.0) discusses waste acceptance requirements due to reactive waste designation.

29 4.1.12 Management of Incompatible Wastes in Tank Systems

30 Waste transferred to the 242-A Evaporator must be compatible before mixing. The waste analysis plan
31 (Attachment 35, Chapter 3.0) includes waste compatibility requirements.

32 4.2 AIR EMISSIONS CONTROL

33 This section addresses the requirements of Air Emission Standards for Process Vents, under Subpart AA
34 (incorporated by reference in WAC 173-303-690).

35 4.2.1 Applicability of Subpart AA Standards

36 The 242-A Evaporator performs distillation that specifically requires evaluation of process vents for the
37 applicability of 40 CFR 264 Subpart AA.
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1 Waste processed at the 242-A Evaporator routinely contains greater than 10 parts per million organic
2 concentrations; therefore, organic air emissions are subject to 40 CFR 264.1032, which requires organic
3 emissions from all affected vents at the Hanford Facility be less than 1.4 kilograms per hour and
4 2.8 megagrams per year, or control devices be installed to reduce organic emissions by 95%.

5 The 242-A Evaporator has one process ventilation system that vents both the vapor-liquid
6 separator (C-A-1) and the condensate collection tank (C-100). The vent lines from both tanks combine
7 before entering an off-gas system consisting of a deentrainer, a prefilter/demister, HEPA filters, and an
8 exhaust fan. The vessel vent off-gas system is located on the third floor of the condenser room, with the
9 exhaust stack extending horizontally through the east wall of the building at an elevation of 14.7 meters

10 above ground level. The exhaust stack bends to run vertically with the discharge point 18.6 meters above
11 ground level.

12 The annual average flow rate for the vessel vent is given in Radionuclide Air Emissions Reportfor the
13 Hanford Site - Calendar Year 1995 (DOE-RL 1996) as 18 cubic meters per minute and the total annual
14 flow was 9.6 E+06 cubic meters. During waste processing, the airflow is about 20.5 cubic meters per
15 minute, with about 4.3 cubic meters per minute ventilated from tank C- 100 and the remainder from the
16 vapor-liquid separator and air in leakage.

17 Organic emissions occur during waste processing, which is less than 6 months (182 days) each year. This
18 is the maximum annual operating time for the 242-A Evaporator, as shutdowns are required during the
19 year for maintenance outages, candidate feed tank analysis, and establishing transfer routes for staging
20 waste in the DST System. The total operating time for the two campaigns in 1994 was 86 days.

21 4.2.2 Process Vents - Demonstrating Compliance

22 This section outlines how the 242-A Evaporator complies with the requirements of 40 CFR 264,
23 Subpart AA, including a discussion of the basis for meeting the organic emission limits, calculations
24 demonstrating compliance, and conditions for reevaluating compliance.

25 4.2.2.1 Basis for Meeting Limits/Reductions

26 The TSD units at the Hanford Facility subject to 40 CFR 264, Subpart AA meet the organic air emission
27 limits of 1.4 kilograms per hour and 2.8 megagrams per year, established in 40 CFR 264.1032, by the
28 design of the facility. The 242-A Evaporator and the other TSD units collectively can meet these
29 standards without the use of air pollution control devices.

30 4.2.2.2 Demonstrating Compliance

31
32
33
34
35
36
37
38

39
40
41

Process vent organic air emissions are controlled by establishing limits for acceptance of waste at the
242-A Evaporator. Before startup of each campaign, the waste to be processed is sampled in the DST
System to determine the organic content If the concentrations of organic constituents are less than the
limits in the waste analysis plan (Attachment 35, Chapter 3.0), the waste can be processed, provided the
Hanford Facility will not exceed 1.4 kilograms per hour and 2.8 megagrams per year. The waste
acceptance limits in the waste analysis plan are based on equilibrium calculations and assumptions given
in Organic Emission Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996). The
calculation to determine organic emissions consists of the following steps:

1. Determine the emission rate of each candidate feed tank organic constituent by multiplying the
constituent concentration by the corresponding partition factor in Organic Emission Calculations for
the 242-A Evaporator Vessel Vent System (WHC 1996).

Attachment 35.4.15



Class 1 Modification: WA7890008967, Attachment 35

Quarter Ending 12/31/2003 242-A Evaporator

1 2. Sum the emission rates of all organic constituents to determine the emission rate for the candidate

2 feed tank. The maximum emission rate for the campaign is the rate from the candidate tank with the

3 greatest emission rate.

4 3. Determine the total amount of emission during the campaign by using operating time and a weighted
5 average emission rate, based on the volume of each candidate feed tank processed.

6 The organic emission rates and quantity of organics emitted during the campaign are determined using

7 these calculations and are included in the operating record for each campaign, as required by

8 40 CFR 264.1035. The Hanford Facility has a system to ensure organic emissions from units subject to

9 40 CFR 264, Subpart AA are less than the limits of 1.4 kilograms per hour and 2.8 megagrams per year.

10 Records documenting total organic emissions are available for Ecology review on request

11 4.2.2.3 Reevaluating Compliance with Subpart AA Standards

12 Calculations to determine compliance with Subpart AA will be reviewed when any of the following

13 conditions occur at the 242-A Evaporator:

14 . Changes in the configuration or operation that affect the assumptions in the Organic Emission

15 Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996).

16 - Annual operating time exceeds 182 days.

17 4.3 ENGINEERING DRAWINGS

18 The drawings in Table 4.2 are process and instrumentation diagrams for the systems at the

19 242-A Evaporator that contact mixed waste. These drawings are provided for general information and to

20 demonstrate the adequacy of the design of the tank systems.

21 Table 4.1. Process and Instrumentation Diagrams.

System Drawing Number Drawing Title

Vapor-Liquid Separator H-2-98988 Sheet I P & ID Evaporator Recirc System

Reboiler/Recirculation Line H-2-98988 Sheet z P & ID Evaporator Recirc System

Slurry System H-2-98989 Sheet 1 P & ID Slurry System

Condensate Collection Tank H-2-98990 Sheet 1 P & ID Process Condensate System

Secondary Containment Drain System H-2-98995 Sheet 1 P & ID Drain System

Secondary Containment Drain System H-2-98995 Sheet 2. P & ID Drain System

Condensers H-2-98999 Sheet 1 P & ID Vacuum Condenser System

Pump Room Sump H-2-99002 Sheet 1 P & ID Jet Gang Valve System

Condensate Recycle System H-2-99003 Sheet I P & ID Filtered Raw Water System

22 The drawings in Table 4.3 are for secondary containment systems for the 242-A Evaporator. Because

23 secondary containment systems are the final barrier for preventing the release of dangerous waste into the

24 environment, modifications that affect the secondary containment systems will be submitted to the

25 Washington State Department of Ecology, as a Class 1, 2, or 3 permit modification, as required by

26 WAC 173-303-830.
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Table 4.2. Drawings of 242-A Evaporator Secondary Containment Systems.

System Drawing Number Drawing Title

242-A Building H-2-69277 Sheet 1 Structural Foundation Plan Sections & General Notes -
Areas 1 & 2

H-2-69278 Sheet 1 Structural Foundation Elevations & Details - Areas l & 2

H-2-69279 Sheet I Structural First Floor Plan & AMU - Areas 1 & 2

Pump Room Sump Drainage H-2-69352 Sheet 1 Sections Process Waste Drainage

242-A Building Drainage H-2-69354 Sheet 1 Plan Process Waste Drainage

Pump Room Sump H-2-69369 Sheet I Pump Room Sump Assembly & Details

2
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Figure 4.1. 242-A Evaporator Simplified Process Flow Diagram.
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Figure 4.3. 242-A Evaporator Slurry System.
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Figure 4A. 242-A Evaporator Process Condensate System.
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Figure 4.5. 242-A Evaporator Vacuum Condenser System.
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Figure 4.6. 242-A Evaporator Drain System
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>1 8.0 PERSONNEL TRAINING

2 This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA Permit
3 (DW Portion). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford Facility Dangerous Waste
4 Part B Permit Application must contain two items: (1) "an outline of both the introductory and
5 continuing training programs by owners or operators to prepare persons to operate or maintain the TSD
6 facility in a safe manner as required to demonstrate compliance with WAC 173-303-330" and (2) "a brief
7 description of how training will be designed to meet actual job tasks in accordance with the requirements
8 in WAC 173-303-330(1)(d)." The HF RCRA Permit, (DW portion) Condition II.C (Personnel Training)
9 contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

10 Compliance with these requirements at the 242-A Evaporator is demonstrated by information contained
11 both in the Hanford Facility RCRA Permit, Attachment 33, Chapter 8.0 (DOE/RL-91-28) and this
12 chapter. This chapter supplements Attachment 33, Chapter 8.0 (DOE/RL-91-28).

13 8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

14 The introductory and continuing training programs are designed to prepare personnel to manage and
15 maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
16 personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
17 personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
18 conditions occur. Emergency response training is consistent with the description of actions contained in
19 Attachment 35, Chapter 7.0, Contingency Plan. The introductory and continuing training programs
20 contain the following objectives:

21 - Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
22 compliance with WAC 173-303
23 * Teach Hanford Facility personnel dangerous waste management procedures (including
24 implementation of the contingency plan) relevant to the job titles/positions in which they are
25 employed, and
26 - Ensure Hanford Facility personnel can respond effectively to emergencies.

27 8.1.1 Introductory Training

28 Introductory training includes general Hanford Facility training and TSD unit-specific training. General
29 Hanford Facility training is described in Attachment 33, Chapter 8.0, Section 8.1 (DOE/RL-91-28), and is
30 provided in accordance with the HF RCRA Permit (DW Portion), Condition II.C.2. TSD unit-specific
31 training is provided to Hanford Facility personnel, allowing those personnel to work unescorted, and in
32 some cases is required for escorted access. Hanford Facility personnel cannot perform a task for which
33 they are not properly trained, except to gain required experience while under the direct supervision of a
34 supervisor or coworker who is properly trained. Hanford Facility personnel must be trained within 6
35 months after their employment at or assignment to the Hanford Facility, or to a new job title/position at
36 the Hanford Facility, whichever is later.

37 General Hanford Facility training: Refer to description in Attachment 33, Chapter 8.0, Section 8.1
38 (DOE/RL-91-28).

39 Contingency Plan training: Hanford Facility personnel receive training on applicable portions of the
40 Hanford Emergency Management Plan [Attachment 4 of the HF RCRA Permit (DW Portion)] in general
41 Hanford Facility training. In addition, Hanford Facility personnel receive training on content of the
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1 description of actions contained in contingency plan documentation in Attachment 35, Chapter 7.0 to be

2 able to effectively respond to emergencies.

3 Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties
4 in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
5 receive training on implementation of the contingency plan and fulfilling the position within the Hanford
6 Incident Command System. These Hanford Facility personnel must also become thoroughly famniliar
7 with applicable contingency plan documentation, operations, activities, location, and properties of all
8 waste handled, location of all records, and the unit/building layout.

9 Operations training: Dangerous waste management operations training (e.g., waste designation training,
10 shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit
11 (e.g., container management unit) and the type of activities performed at the waste management unit

12 (e.g., sampling). For example, training provided for management of dangerous waste in containers is
13 different than the training provided for management of dangerous waste in a tank system. Common
14 training required for compliance within similar waste management units can be provided in general
15 training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is
16 identified in the training plan documentation based on: (1) whether a general training course exists,
17 (2) the training needs to ensure waste management unit compliance with WAC 173-303, and (3) training
18 commitments agreed to with Ecology.

19 8.1.2 Continuing Training

20 Continuing training meets the requirements for WAC 173-303-330(l)(b) and includes general Hanford
21 Facility training and TSD unit-specific training.

22 General Hanford Facility training: Annual refresher training is provided for general Hanford Facility
23 training. Refer to description in Attachment 33, Chapter 8.0, Section 8.1 (DOE/RL-91-28).

24 Contingency plan training: Annual refresher training is provided for contingency plan training. Refer to

25 description above in Section 8.1.1.

26 Emergency coordinator training: Annual refresher training is provided for emergency coordinator
27 training. Refer to description above in Section 8.1.1.

28 Operations training: Refresher training occurs on many frequencies (i.e., annual, every other year, every
29 3 years) for operations training. When justified, some training will not contain a refresher course and will

30 be identified as a one-time only training course. The TSD unit-specific training plan documentation will

31 specify the frequency for each training course. Refer to description above in Section 8.1.1.

32 8.2 DESCRIPTION OF TRAINING DESIGN

33 Proper design of a training program ensures personnel who perform duties on the Hanford Facility related
34 to WAC 173-303-330(l)(d) are trained to perform their duties in compliance with WAC 173-303. Actual

35 job tasks, referred to as duties, are used to determine training requirements. The first step taken to ensure

36 Hanford Facility personnel have received the proper training is to determine and document the waste
37 management duties by job title/position. The second step compares waste management duties to general
38 waste management unit training curriculum. If general waste management unit training curriculum does

39 not address the waste management duties, the training curriculum is supplemented and/or on-the-job
40 training is provided. The third step summarizes the content of a training course necessary to ensure that

41 the training provided to each job title/position addresses associated waste management duties. The last
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1 step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation. The
2 training plan documentation contains this process.

3 Waste management duties include those specified in Section 8.1 as well as those contained in
4 WAC 173-303-330(l)(d). Training elements of WAC 173-303-330(1)(d) applicable to the
5 242-A Evaporator operations include the following:

6 - Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
7 * Key parameters for automatic waste feed cut-off systems
8 * Communications or alarm systems
9 * Response to fires or explosions

10 - Shutdown of operations.

11 Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
12 training plan documentation described in Section 8.3 contains specific information regarding the types of
13 training Hanford Facility personnel receive based on the outline in Section 8.1.

14 8.3 DESCRIPTION OF TRAINING PLAN

15 In accordance with HF RCRA Permit (DW Portion), Condition II.C.3, the unit-specific portion of the
16 Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.
17 Training plan documentation is maintained outside of the Hanford Facility Dangerous Waste Part B
18 Permit Application and the HF RCRA Permit. Therefore, changes made to the training plan
19 documentation are not subject to the HF RCRA Permit modification process. However, the training plan
20 documentation is prepared to comply with WAC 173-303-330(2).

21 Documentation prepared to meet the training plan consists of hard copy and/or electronic media as
22 provided by HF RCRA Permit (DW Portion), Condition II.C. 1. The training plan documentation consists
23 of one or more documents and/or a training database with all the components identified in the core
24 document.

25 A description of how training plan documentation meets the three items in WAC 173-303-330(2) is as
26 follows:

27 1. -330(2)(a): "The job title, job description, and name of the employee filling each job. The job
28 description must include requisite skills, education, other qualifications, and duties for each position."

29 Description: The specific Hanford Facility personnel job title/position is correlated to the waste
30 management duties. Waste management duties relating to WAC 173-303 are correlated to training
31 courses to ensure training properly is assigned.

32 Only names of Hanford Facility personnel who carry out job duties relating to TSD unit waste
33 management operations at the 242-A Evaporator are maintained. Names are maintained within the
34 training plan documentation. A list of Hanford Facility personnel assigned to the 242-A Evaporator
35 is available upon request.

36 Information on requisite skills, education, and other qualifications forjob titles/positions are addressed by
37 providing a reference where this information is maintained (e.g., human resources). Specific information
38 concerning job title, requisite skills, education, and other qualifications for personnel can be provided
39 upon request.

Attachment 35.8.3



Class 1 Modification
Quarter Ending 12/31/2002

WA7890008967, Attachment 35
242-A Evaporator

2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
training required for each position."

Description: In addition to the outline provided in Section 8.1, training courses developed to comply
with the introductory and continuing training programs are identified and described in the training

plan documentation. The type and amount of training is specified in the training plan documentation
as shown in Table 8-1.

3. -330(2)(c): "Records documenting that personnel have received and completed the training required

by this section. The Department may require, on a case-by-case basis, that training records include

employee initials or signature to verify that training was received."

Description: Training records are maintained consistent with Attachment 33, Chapter 8.0, Section 8.4

(DOE/RL-91-28).

Table 8.1. 200 Area Liquid Waste Processing Facilities Training Matrix.

Training Category*

Attachment 33 General Contingency Emergency Operations Training
Hanford Plan Coordinator

Chapter 8 Training Facility Training Twining
Category Training
(DOE/RL-91-28) .
200 Area Liquid Orientation Emergency Emergency General Container Tank System Surface

Waste Processing Program Response Coordinator Waste Management Management Impoundment
F (contingency Training Management

implementing
category -____ _____

Job title/position -
1,clear Chemical X X X X X X
Operators (NCOs)
SNuerCheical X X
Advisor (STAs)
ShiftOperations X X X
Manager (SOMs).I
Environmental X
Compliance Officer

X IX

X
Provider I

Resident Waste
Service Provider
Non-Resident
Waste Service

X

X

* Refer to the 200 Area Liquid Waste Processing Facilities Dangerous Waste Training Plan for a

complete description of coursework in each training category. The 200 Area Liquid Waste Processing

Facilities Dangerous Waste Training Plan address the 242-A Evaporator, the 200 Area Effluent Treatment

Facility, and the Liquid Effluent Retention Facility.
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1 11.0 CLOSURE AND FINANCIAL ASSURANCE

2 This chapter describes the planned activities and performance standards for closing the 242-A Evaporator.
3 Final closure will begin when the 242-A Evaporator is no longer needed.

4 11.1 CLOSURE PLAN/FiNANCIAL ASSURANCE FOR CLOSURE

5 The 242-A Evaporator will be clean closed with respect to dangerous waste contamination that resulted
6 from operation as a TSD unit. To facilitate closure, the 242-A Evaporator is being viewed as consisting
7 of six components: tanks, ancillary equipment, piping, concrete floors/liners, structures, and underlying
8 soil. Only areas that have treated, stored, or handled dangerous waste will undergo closure activities.
9 Remedial actions with respect to contamination that was not a result of use of these areas for treatment,

10 storage, or handling of dangerous waste are outside the scope of this closure plan.

11 Contaminated equipment, tanks, and piping removed from the 242-A Evaporator will be considered
12 "debris" and transported to an appropriate permitted treatment, storage, or disposal unit for final
13 disposition. Uncontaminated structures will be left for future use or disassembled, dismantled, and
14 removed for disposal. Uncontaminated equipment and structures could include aqueous makeup, HVAC
15 and piping, steam condensate and cooling water piping, and the control room and office areas.

16 The pipes located west and north of the 242-A Evaporator, which connect to A Farm and AW Farm, are
17 in the same bundles with pipes used for transfers between tanks in the DST System. To minimize
18 radiation exposure during closure, these pipes will be closed at the same time the piping for the
19 DST System is closed. Closure of these pipes will be performed per Double-Shell Tank System
20 Dangerous Waste Permit Application (DOE/RL-90-39). The pipelines between the 242-A Evaporator
21 and the 207-A pump pit, and in the 207-A pump pit, used for transfer of process condensate, will be
22 closed per this closure plan.

23 Clean closure requires decontamination or removal and disposal of all dangerous waste, waste residues,
24 contaminated equipment, soil, or other material established in accordance with the clean closure
25 performance standards of WAC 173-303-610(2). This and future closure plan revisions will provide for
26 compliance with these performance standards. All work will be performed ALARA with respect to
27 worker exposure to dangerous and/or any other workplace hazards. Activities that are planned to achieve
28 clean closure are presented in the following sections.

29 11.2 CLOSURE PERFORMANCE STANDARD

30 Clean closure, as provided for in this plan, and in accordance with WAC 173-303-610(2), will eliminate
31 future maintenance and will be protective of human health and the environment.

32 After closure, the appearance of the land where the 242-A Evaporator is located will be consistent with
33 the appearance and future use of the surrounding land areas. This closure plan proposes to leave clean
34 -structures and equipment in place after closure for potential future operations. This need will be
35 evaluated at the time of closure.

36 11.2.1 Closure Standards for Metal Surfaces, and Concrete

37 This closure plan proposes use of a 'clean debris surface' (defined in the following paragraph) as the clean
38 closure performance standard for the metal surfaces, and concrete that will remain after closure. This
39 approach is consistent with Ecology guidance (Ecology 1994) for achievement of clean closure.
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I Attainment of a clean debris surface can be verified visually in accordance with the standard that states,
2 "A clean debris surface means the surface, when viewed without magnification, shall be free of all visible

3 contaminated soil and hazardous waste except residual staining from soil and waste consisting of light
4 shadows, slight streaks, or minor discolorations and soil and waste in cracks, crevices, and pits may be
5 present provided that such staining and waste and soil in cracks, crevices, and pits shall be limited to no

6 more than 5% of each square inch of surface area" (40 CFR 268.45).

7 Decontamination of concrete, per the 'debris rule' is based on a physical extraction method

8 (40 CFR 268.45, Table 1). The performance standard is based on removal of the contaminated layer of

9 debris. The physical extraction performance standard for concrete is removal of 0.6 centimeter of the

10 surface layer and treatment to a clean debris surface.

11 11.2.2 Closure Standards for Tanks

12 Using the 242-A Evaporator's decontamination system, the tank system could be flushed and
13 decontaminated. The rinsate will be sampled and analyzed. Results of the analysis with less than
14 designation limits for the constituents of concern will be accepted as indicating that the tanks are clean
15 with respects to dangerous waste residues. An alternative to decontaminating the tanks is to remove and
16 dispose of the tanks accordingly.

17 11.2.3 Closure Standards for Internal and/or External Piping

18 The internal and/or external piping of 242-A Evaporator will be flushed and drained as part of closure.

19 The rinsate will be sampled, and analyzed. Results less than designation limits, for the constituents of

20 concern will be accepted as indicating that the piping is clean with respect to dangerous waste or

21 dangerous waste residues.

22 11.24 Closure Standards for Ancillary Equipment

23 Ancillary equipment is defined as pumps and other miscellaneous equipment not otherwise specified in

24 this closure plan. Ancillary equipment will be removed and disposed.

25 11.2.5 Closure Standards for Underlying Soils

26 Clean closure of soil under the 242-A Evaporator will be accomplished by determining that the coated

27 concrete floor and stainless steel liners, kept contaminants from reaching the soil. The coated concrete

28 and liners provided secondary containment for all the tanks, process piping, and ancillary equipment
29 within the building. Unless inspections identify potential through-thickness cracks indicating
30 containment failure and a subsequent potential for soil contamination from TSD unit operations, the soil

31 will be considered clean closed. However, if inspections identify such cracks, and there have been

32 documented spills in the vicinity, potential soil contamination will be investigated. Soils will be sampled
33 and analyzed for constituents of concerns. If the soil analytical results determine that, the constituents of

34 concern are at or below agreed to regulatory cleanup levels, the soil will be considered clean closed. The

35 Hanford Facility RCRA Permit Condition II.K defines regulatory cleanup levels. Sampling and disposal
36 objectives will be determined at the time of closure activities through the data quality objectives process.

37 If verification sampling is required, a sampling analysis plan will be prepared before closure in a manner

38 consistent with Ecology guidance (Ecology 1994) for achievement of clean closure.

39 11.3 CLOSURE ACTIVITIES

40 At the time of closure, the closure plan will be modified as necessary to reflect current regulations and

41 information. If it is determined that clean closure is not possible, the closure plan will be modified to

42 address required postclosure activities.

Attachment 35.112



Class 1 Modification WA7890008967, Attachment 35
Quarter Ending 12/31/2003 242-A Evaporator

1 11.3.1 General Closure Activities

2 The approach to 242-A Evaporator closure is to dispose of accumulated liquid waste by transferring the
3 waste to the LERF. After the waste has been removed, clean closure of the tanks, process equipment, the
4 piping, concrete/liners, and the structures will be accomplished by decontaminating the components, as
5 necessary, and demonstrating that clean closure performance standards are met. Clean closure of the soil
6 will be accomplished by demonstrating that the concrete and liners kept the contaminants from reaching
7 the soil. If it is determined, that soil contamination is possible, investigation and cleanup of the soils will
8 be managed appropriately. All work will be performed ALARA with respect to worker exposure to
9 dangerous and/or mixed waste, radioactivity, hazardous chemicals, or any other workplace hazards.

10 Contamination, if present, will be managed in compliance with regulatory requirements.

11 Equipment or materials used in performing closure activities will be decontaminated or disposed at a
12 permitted facility.

13 11.3.2 Constituents of Concern for Closure for 242-A Evaporator

14 Based on process knowledge and the risk to human health and the environment, the constituents of
15 concern for closure will be selected from the list of dangerous waste numbers in Attachment 35,
16 Chapter 1.0 through the data quality objective process.

17 11.3.3 Removing Dangerous Waste

18 All of the waste inventory at the 242-A Evaporator will be processed before closure. Any residue
19 remaining in piping and equipment will be removed to an appropriate TSD unit.

20 11.3.4 Decontaminating Structures, Equipment, and Soils

21 Before closure activities begin, all waste inventories will be removed. To facilitate closure, tanks,
22 internal and/or external piping, ancillary equipment, concrete floors/liners, structures, and soil directly
23 beneath the structure will be decontaminated, as necessary, to demonstrate that the clean closure
24 performance standards are met.

25 Removal and disposal of most of the components will be determined at the time of closure. Clean closure
26 of the soil will be accomplished by demonstrating that the concrete/liners kept contaminants from
27 reaching the soil.

28 11.3.4.1 Tanks

29 After all pumpable waste has been removed from the tanks, the interior of the tanks, including the internal
30 components such as the agitator, either will be flushed and decontaminated by adding or spraying with
31 steam, a water-soluble cleaner, or other approved method, or removed as debris and disposed
32 appropriately.

33 If the tanks are decontaminated, the tanks will be inspected visually for compliance with the performance
34 standard. Because of possible radiation exposure, visual inspection of the vapor-liquid separator will be
35 made remotely using a camera or other device that allows verification of meeting the standard. If any
36 areas are found not to meet the clean debris surface performance standard, these areas will be
37 decontaminated in-place. Per the debris rule, only removal of contaminants from the surface layer is
38 necessary for metal surfaces. Contamination will be removed from the surface layer using either
39 high-pressure water blasting (a physical extraction method) or by hand or remote wiping, washing,
40 brushing, or scrubbing using an approved cleaner, and rinsing with water or by other appropriate
41 methods.
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1 If the decontamination option is used, the outside of the tanks also will be inspected for compliance to the

2 performance standard. Any areas found not to meet this performance standard will be decontaminated
3 in-place. Contamination will be removed from the surface layer using any of the methods described for
4 internal tank decontamination or another appropriate method. Before using decontamination solutions on
5 the outside of the tanks, the floor will be inspected for cracks or other openings that could provide a
6 pathway to soil. This inspection will be performed as described in Section 11.2.1 in conjunction with
7 mapping of potential through-thickness cracks. Any such cracks will be mapped. The cracks will be
8 sealed before beginning treatment or other engineered containment devices (e.g., collection basins) will
9 be used to collect and contain solutions.

10 Decontamination residues will be collected, designated, and managed. If it is not possible to meet the
11 clean closure performance standard, contaminated portions of the tanks could be removed, designated,
12 and disposed of accordingly. The inspections for a clean debris surface will be documented on an
13 inspection record.

14 11.3.4.2 Internal and/or External Piping and Ancillary Equipment

15 The initial closure activity for the piping that is associated with the areas undergoing closure will be to
16 identify the lines that might have carried dangerous waste. Only piping that might have carried dangerous
17 waste will undergo closure activities.

18 The piping that will undergo closure will be rinsed and the rinsate will be sampled and analyzed for the
19 constituents of concern. The constituents of concern will be based on knowledge of what constituents
20 were in the dangerous waste carried through the particular piping. The flushing, sampling, and analysis
21 will be repeated until the rinsate no longer designates as dangerous waste. If the rinsate does not
22 designate based on the concentrations of the constituents of concern, the piping will be considered clean
23 with respect to this closure. If necessary, the piping will be rinsed with a decontamination solution before
24 sampling and analyses. If it is not possible to meet the clean closure standard, portions of the piping will
25 be removed, designated, and disposed of accordingly. The ancillary equipment will be removed,
26 designated, and disposed of accordingly.

27 The 207-A pump pit, located east of the 242-A Evaporator, will be closed using the performance
28 standards for pipes and concrete. A visual inspection will be performed. If the interior surfaces meet, the
29 performance standards, the 207-A pump pit will be considered clean closed. If the performance standards
30 are not met, the interior surfaces will be cleaned using an appropriate decontamination method and the
31 method repeated until the surfaces meet the clean closure performance standard.

32 11.3.4.3 Concrete/Liner

33 The coated concrete floor and the pump room sump liner provide secondary containment for all the tanks,
34 process piping, and ancillary equipment. All concrete and liners will be inspected visually and surveyed
35 radiologically before any decontamination. The purpose of the inspection will be twofold: to identify
36 and map any cracks in the concrete that might have allowed contaminants a pathway to the soil below and
37 to identify areas that potentially are contaminated with dangerous waste or dangerous waste residues. The
38 inspection standard will be a clean debris surface as defined in Section 11.2 .1. The inspection of the
39 concrete for a clean debris surface will be documented on an inspection record. Those areas already
40 meeting the standard will be clean closed as is.

41 Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of
42 a clean debris surface. The concrete will be washed down; the rinsate collected, designated, and disposed
43 of accordingly. The concrete will be re-inspected for a clean debris surface. Concrete surfaces indicated
44 by visual examination, as potentially still being contaminated will have the surface layer removed to a
45 depth of 0.6 centimeter by scabbling or other approved methods. This will not threaten the environment,
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1 even if potential through-thickness cracks had been found during the inspection, because concrete
2 decontamination (scabbling) will not employ liquid solutions that could enter cracks and because
3 scabbling residues will be vacuumed away from cracks as any residue is generated.

4 Achievement of a clean debris surface will be documented on an inspection record. Decontamination
5 residues will be collected, designated, and managed as appropriate.

6 11.3.4.4 Structures

7 If contaminated with either dangerous or mixed waste constituents, structures will be decontaminated
8 and/or disassembled, if necessary, packaged, and disposed in accordance with existing land disposal
9 restrictions (WAC 173-303-140).

10 Closure steps could include the following activities.

11 - Containerize (as necessary and practicable) and remove any remaining waste.

12 - Review operating records for spillage incidents and visually inspect area surfaces for evidence of
13 contamination or for cracks that could harbor contamination or allow the escape of decontamination
14 solutions. Inspect storage area surfaces for visible evidence of contamination (e.g., discoloration,
15 material degradation, wetness, and odor). If contamination is evident, the affected area(s) will be
16 decontaminated.

17 . Decontaminate walls and floors to minimize the potential for loose contamination and to facilitate any
18 required radiation surveys and/or chemical field screening. Wash down could be by water rinse or
19 high-pressure, low-volume steam cleaning coupled with a detergent wash. After decontamination, the
20 building walls and floor will be compared to closure performance standards.

21 * Collect rinsate and manage as dangerous waste for appropriate disposal.

22 Secure (lock) personnel entries into building and post doors with appropriate warning signs.

23 Clean closure of structures will occur in accordance with WAC 173-303-610. Remediation of soil
24 contamination beneath or around containment buildings will be performed in conjunction soil closure
25 requirements.

26 113.4.5 Underlying Soils

27 Clean closure of soil under the 242-A Evaporator will be accomplished by demonstrating that the coated
28 concrete floor and stainless steel liners kept contaminants from reaching the soil. The coated concrete
29 floor provided secondary containment for all the tanks, process piping, and ancillary equipment. Unless
30 inspections identify potential through-thickness cracks indicating containment failure and a subsequent
31 potential for soil contamination from TSD unit operations, the soil will be considered clean closed.
32 However, if inspections identify such cracks, and there have been documented spills in the vicinity,
33 potential soil contamination will be investigated.

34 Where it is possible visually to inspect directly beneath the tanks, a visual inspection will be performed.
35 Where it is not possible visually to inspect beneath the tanks, an evaluation of the tank integrity will be
36 made. The condition of the tank will be evaluated to determine if there was any potential for leakage. If
37 no cracks, severe corrosion, or evidence of leaks is observed, it will be reasoned that mixed or dangerous
38 waste solutions could not have penetrated to the soil directly below the tank.

Attachment 35.11.5



Class I Modification WA7890008967, Attachment 35

Quarter Ending 12/31/2003 242-A Evaporator

I External piping between the 242-A Evaporator and the 207-A pump pit is double-lined with a leak
2 detection system. If records indicate that no leaks from the primary piping occurred, the soil will be
3 considered clean with respect to RCRA closure.

4 11.4 MAXIMUM WASTE INVENTORY

5 The 242-A Evaporator is used to treat mixed waste from the DST System by removing water and most
6 volatile organics. Two waste streams leave the 242-A Evaporator following the treatment process. The
7 first waste stream, the concentrated slurry (in which approximately half the water content is removed and

8 a portion of the volatile organics), is pumped back into the DST System. The second waste stream,
9 process condensate (containing a portion of the volatile organics removed form the mixed waste during

10 the evaporation process), is routed through condensate filters before being transferred to LERF. The
11 242-A Evaporator is used to treat up to 870,642 liters of mixed waste per day.

12 Tank C-100 receives process condensate and potentially contaminated drainage from the vessel vent
13 system. The maximum design capacity for the C-100 tank is 67,380 liters.

14 Vapor-liquid separator, C-A-1, is located in the evaporator room and is used to separate vapor from the
15 boiling slurry solution and deentrain liquid from the vapor before it enters the condensers in the
16 condenser room. The maximum design capacity of C-A-1 is 103,217 liters.

17 11.5 CLOSURE OF TANKS

18 Clean closure of 242-A Evaporator will consist of the removal and disposal of all dangerous waste and
19 the decontamination and/or removal and-disposal of contaminated equipment, including tanks.

20 11.6 SCHEDULE FOR CLOSURE

21 Closure of 242-A Evaporator is not anticipated to occur within the next 15 to 20 years. The actual year of
22 closure will depend on the time required for current waste to be processed and what role the
23 242-A Evaporator will play in processing additional waste generated during future activities in the
24 200 Areas. Other factors affecting the year of closure include changes in operational requirements,
25 lifetime extension upgrades, and unforeseen factors. When a definite closure date is established, a revised
26 closure plan will be submitted to Ecology. The activities required to complete closure are planned to be

27 accomplished within 180 days. Should a modified schedule be necessary, a revised schedule will be

28 presented and agreed to before closure.
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C> 12.0 REPORTING AND RECORDKEEPING

2 Reporting and recordkeeping requirements that could be applicable to the Hanford Facility are described
3 in Attachment 33, General Information Portion, Chapter 12.0 (DOE/RL-91-28). Not all of these
4 requirements and associated reports and records identified in Chapter 12.0 of the General Information
5 Portion are applicable to the 242-A Evaporator. Those reporting and recordkeeping requirements
6 determined to be applicable to the 242-A Evaporator are summarized as follows:

7 . Hanford Facility Contingency Plan and incident records (as identified in the General Information
8 Portion):
9 - Immediate reporting

10 - Written reporting.

11 . Unit-specific permit documentation and associated plans

12 - Personnel training records

13 . Inspection records (unit)

14 . Land disposal restriction records

15 . Waste minimization and pollution prevention.

16 In addition, the following reports prepared for the Hanford Facility will contain input, when appropriate,
17 from the 242-A Evaporator:

18 - Quarterly Hanford Facility RCRA Permit modification report
19 - Anticipated noncompliance
20 . Required annual reports.

21 Annual reports updating projections of anticipated costs for closure and postclosure will be submitted
22 when the 242-A Evaporator closure plan is submitted to Ecology (Attachment 35, Chapter 11.0).

23 The 242-A Evaporator Operating Record 'records contact' is kept on file in the General Information file of
24 the Hanford Facility Operating Record (refer to Attachment 33, Chapter 12.0 [DOE/RL-91-28]).
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1 13.0 OTHER FEDERAL AND STATE LAWS

2 Applicable federal, state, and local laws applicable to the 242-A Evaporator are discussed in
3 Attachment 33, General Information Portion, Chapter 13.0 (DOE/RL-91-28). Generally, the laws
4 applicable to the 242-A Evaporator include, but might not be limited to, the following:

5 Atomic Energy Act of 1954
6 Federal Facility Compliance Act of 1992
7 Clean Air Act of1977
8 Safe Drinking Water Act of 1974
9 Emergency Planning and Community Right-to-Know Act of1986

10 Toxic Substances Control Act of1976
11 National Historic Preservation Act of 1966
12 Endangered Species Act of 1973
13 Fish and Wildlife Coordination Act of 1934
14 Federal Insecticide, Fungicide, and Rodenticide Act of1975
15 Hazardous Materials Transportation Act of1975
16 National Environmental Policy Act of 1969
17 Washington Clean Air Act of 1967
18. Washington Water Pollution Control Act of 1945
19 Washington Pesticide Control Act of 1971
20 New Source Construction Permits
21 Model Toxics Control Act
22 Benton Clean Air Authority Regulation 1
23 State Environmental Policy Act of1971.
24
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1.0 ZnTRODUCTION

1.1 General Comments

This Integrity Assessment Report (IAR) is prepared by Fluor
Daniel Northwest (FDNW) under contract to Lockheed-Martin
Hanford Company (LMEC) for Waste Management Hanford (WMH),
the 242-A Evaporator (facility) operations contractor for
Fluor Daniel Hanford, and the U.S. Department of Energy, the
system owner. The contract specifies that FDNW perform an
interim (5 year) integrity assessment of the facility and
prepare a written IAR in accordance with Washington
Administrative Code (WAC) 173-303-640(2).

The WAC 173-303 defines a treatment, storage, or disposal
(TSD) facility tank system as the "dangerous waste storage
or treatment tank and its ancillary equipment and
containment." This integrity assessment evaluates the two
tank systems at the facility: the evaporator vessel, C-A-1
(also called the vapor-liquid separator), and the -condensate
collection tank, T-K-C-100. This IAR evaluates the 242-A
facility tank systems up to, but not including, the last
valve or flanged connection inside the facility perimeter.
The initial integrity assessment performed on the facility
(Appendix A: Reference 13) evaluated certain subsystems not
directly in contact with dangerous waste, such as the steam
condensate and used raw water subsystems, to provide
technical information. These subsystems were not evaluated
in this IAR.

The last major upgrade to the facility was project B-534.
The facility modifications, as a result of project B-534,
were evaluated in the 1993 facility interim integrity
assessment. Since that time, the following upgrades have
occurred in the facility:

* Installation of a process condensate recycle system.

* Installation of a package steam boiler to provide steam
for the facility. The package boiler is not within the
scope of the facility TSD.



1998 Interim 242-A Tank System
Integrity Assessment Report

HlF-2905, Rev. 0

0 Rerouting of the steam condensate and used raw water
systems to the treated effluent disposal facility (TEDF)..
Steam condensate and used raw water are not dangerous
wastes.

1.2 System Description

The purpose of the 242-A Evaporator is to reduce the volume
of dangerous waste requiring interim storage in underground
double shell tanks (DST) for eventual treatment and
disposal. The waste volume reduction is achieved via
evaporative concentration. The facility is designed and
equipment selected to maintain a set boil-off rate of 2.65
liters/second (40 gallon/minute) at a feed rate of 4.4 to
7.6 liters/second (70-120 gallons/minute), yielding a waste
volume reduction factor ranging from 35 percent to 60
percent. The facility has seven operational subsystems that
are described as follows:

1. Evaporator Process and Slurry Subsystem: The evaporator
and process slurry subsystem circulates the waste feed
through the evaporator and the reboiler vessels, boiling off
water vapor and concentrating the waste into a slurry. The
water vapor is routed through the vapor condenser subsystem
and the concentrated slurry is sent to a double shell tank.
The evaporator vessel and the associated recirculation
loop/reboiler are a dangerous waste storage tank system
subject to the tank requirements of WAC 173-303.

2. Vapor Condenser Subsystem: The vapor condenser (VC)
subsystem includes the three condensers operated within the
facility. They condense the water vapor from the evaporator
to form the process condensate (PC) . The PC goes through
the PC subsystem. The uncondensed vapors and
non-condensable gases .are filtered and monitored for
radioactive contamination prior to discharge to the
atmosphere through the vessel vent subsystem. The vapor
condenser subsystem is ancillary equipment associated with
the condensate collection tank which is a dangerous waste
storage tank system subject to the tank requirements of
WAC 173-303.

2
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3. Vessel Vent Subsystem (NON-DANGEROUS WASTE SUBSYSTEM):
The vessel vent (VV) subsystem contains a series of
high-efficiency particulate air (HEPA) -filters, de-
entrainment pads, radiation monitoring system, and various
heating and ventilating equipment. Uncondensed vapors and
non-condensable gases that have been passed through the VC
subsystem are filtered and vented to the atmosphere through
this subsystem.

4. Process Condensate Subsystem: The PC subsystem receives
the condensed kater vapors (process condensate) from the
vapor condenser subsystem. The process condensate drains
into the condensate collection tank, TK-C-100, and is
transferred to the liquid effluent retention facility
(LERF). If additional decontamination is necessary prior to
transferring process condensate to the LERF, the process
condensate may be sent through the IX-D-1 ion exchange
column to reduce the cesium (Cs) and strontium (Sr) content
of the PC. However, use of the IX-D-l is not anticipated
for the duration of the life expectancy of the facility.
The process condensate subsystem is continuously monitored
for radioactive contamination by the RC-3 radiation monitor.
In the event of radioactive contamination above the RC-Z
monitoring/diversion system activation setpoint, the process
condensate is automatically diverted back to the TK-C-100
condensate catch tank or the 241-AW-102 feed tank. The
condensate.collection tank is a dangerous waste storage tank
system subject to the tank requirements of WAC 173-303.

5. Steam Condensate Subsystem (NON-DANGEROUS WASTE
SUBSYSTEM): The steam condensate subsystem -routes steam
condensed in the reboiler to the TEDP. The steam condensate
subsystem has an in-line radiation monitor, RC-1, which
continuously monitors for excessive radioactive
contamination. In the event of radiation detection in the
system, the steam condensate discharge will be stopped
through the SC-501 pipeline from the facility and diverted
to the 241-AW-102 feed tank.

3
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6. Raw Water Disposal Subsystem (NON-DANGEROtUS WASTE
SUBSYSTEE): The raw water disposal subsystem discharges raw
water used as the coolant for the condensers to TEDF. The
raw water disposal subsystem is continuously monitored for
radioactive contamination with the RC-2 radiation monitor.
In the event of radioactive contamination above the RC-2
monitoring system activation setpoint, an alarm sounds and
the system is manually shut down.

7. Building and Secondary Containment Subsystem: This
subsystem includes the evaporator building structure and the
associated sump and drain systems. The operating area is a
poured-in-place concrete structure divided into six specific
rooms. Those portions of the structure that may come in
contact with the waste solutions are coated with a
chemically resistant acrylic coating or lined with stainless
steel catch pans.

The facility rooms have drains which route spills away from
occupied areas. The sump drains from a 10 inch overflow
line to the 241-AW-102 feed tank. Drains from areas
containing low activity process condensate, drain through a
6 inch line directly to the 241-AW-102 feed tank. A third
drain line to the 241-AW-102 feed tank is used to quickly
drain the evaporator vessel in an emergency.

1.2.1 Operating Parameters: Operating parameters for the
242-A Evaporator include the pressures and temperatures
listed in Appendix G: Table G-1. The system temperatures
and pressures were calculated from the appropriate process
flow and operational data sheet design parameters for the
components listed in this Appendix.

1.3 Scope

The scope of this integrity assessment is based on the
recommendations in the original integrity assessment report.
The major tasks associated with this integrity assessment
include:

Nondestructive examination (NDE) of selected locations
and components

b. Leak test of the evaporator/reboiler system and the
condensate collection tank

4
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c. Visual walkdown of the facility for signs of degradation
d. Review of operating logs and occurrence reports for

events which may have caused degradation to the vessels
e. Review of original integrity assessment documentation to

determine baseline status
f. Review of national codes and standards and DOE Orders to

determine if there are significant new or revised
requirements related to integrity of existing
facilities.

This integrity assessment is limited to those vessels and
piping within the facility which contain dangerous waste
solutions. It does not include transfer piping or systems
which do not contain dangerous waste. This IAR is certified
by an Independent Qualified Registered Professional Engineer
(IQRPE).

1.4 Comments on Certification

Paragraph 3.0 contains a certification on the accuracy of
the information presented in this report. The certificate
is signed and sealed by an Independent Qualified Registered
Professional Engineer (IQRPE) in accordance with WAC
173-303-640(2).

2.0 ASSESSMENT

The integrity of the tank system described above, paragraph
1.2, is adequate to prevent failure caused by corrosion or by
structural loads imposed by the system's intended service.
See Appendix A, (1), (7), and (13) for a complete description
of the system and intended service. The conclusions presented
are based on performed system leak tests, walkdowns,
ultrasonic tests, and a review of the applicable codes,
standards, design, and construction documents, in addition to
the previous interim integrity assessment. The following
paragraphs (2.1 - 2.5) discuss specific considerations to
ensure the facility's tank system complies with the
requirements of WAC 173-303-640(2).

5
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2.1 Codes and Standards

Because the systems at the facility which handle dangerous
waste have not undergone any significant modifications or
revisions to the tank system, an in depth review of the
applicable codes and standards was not performed for this
IAR. The review and evaluation of the codes and standards
performed for the 1993 IAR is sufficient for this report.

2.2 Waste Characterization

The 242-A Evaporator facility receives and treats Washington
State dangerous waste (categorized as "Extremely Hazardous
Waste" by the RCRA Part A permit application) (Appendix A:
Reference 7). The generation of this waste is the result of
past Hanford defense production operations. These wastes
are feed stock to the 242-A Evaporator. The process
condensate produced by evaporation is categorized as a
"Dangerous Waste" and is essentially water with only trace
contaminants.

The chemistry associated with the various process waste
streams in the facility (e.g., evaporator feed, double shell
slurry feed, process condensate, cooling water, and steam
condensate) are classified as dangerous waste streams. The
current chemical composition of these waste streams is the
same as those reported in the facility's baseline integrity
assessment. Therefore, the waste characterization
evaluation of the streams that was performed for the 1993
IAR is still valid for this IAR. (See Appendix G: Table G-4
for bulk chemistry.)

2.3 Tank System Age

Construction of the 242-A Evaporator was completed in 1977
at which time it became operational. The facility's
original design life was ten years (Appendix A: Reference
1). The TK-C-100 Condensate Catch Tank was fabricated in
1951 as part of another project; however, this catch tank
was never used on that project. The tank was upgraded in
1977 to be consistent with the 242-A Evaporator facility
design standards and installed in the 242-A facility. As a
result of Project B-534, some facility components were
upgraded or replaced. These components were evaluated in

6
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the last 242-A facility integrity assessment (Appendix A:
Reference 13) and not identified for special evaluation for
this integrity assessment.

Those components that were affected by Project B-534 are
noted here for historical record. They include:

Comoonents Year
E-C-i Primary Condenser 1990
P-B-I Pump 1990
P-B-2 Bottoms Pump 1990
Miscellaneous Process Piping 1990

The 242-A Evaporator is conveniently described by seven
subsystems according to the function or process of each
subsystem as described below. Four of the subsystems store,transport or treat Washington State dangerous wastes, the
other three subsystems do not-

2.4 Potential for Corrosion Failure

The conclusion of this IAR concerning corrosion failure is
that the facility is in good condition and can continue
operation. This conclusion is based on ultrasonic testing
data of various systems, and a comparison of this data with
similar data for the 1993 integrity assessment. The
technical support for this conclusion is that the types of
dangerous wastes currently available for processing in the
facility have not changed since the facility became
operational in 1977. Ultrasonic tests made of the wall
thicknesses for the evaporator/reboiler loop, condensate
catch tank (TK-C-100), and process condensate condensers
made in 1993 and 1998, are essentially the same, and arewithin the margin of error of the testing equipment. This
indicates that there has been no measurable or noticeable
deterioration of the tank system's integrity. See Appendix
E for comparison of the two sets of UT data.

Also, a corrosion evaluation, based on the UT data for thisintegrity assessment, verified that the chemistry of the
waste streams introduced to the facility have had a minimal
effect on the equipment. Therefore, the conclusions
concerning corrosion failure that were arrived at in the
1993 IAR remain valid for this report.

7
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The following are general comments concerning corrosion
failure:

* The materials of construction, system design, and
protective coatings for the 242-A facility tank system
provide adequate corrosion protection and compatibility
with Hanford defense wastes and the process streams
generated within the facility. The wall thicknesses of
the equipment and piping are above the "T-nom" thickness
minus the -mill tolerance which is the minimum thickness
expected during original construction (see Appendix
E: R-1). This is consistent with the results of the 1993
IAR.

* The 242-A Evaporator corrosion protection program
consists of materials, methods of construction, and
control the process chemistry for the liquid waste
environments. The facility components and piping are
constructed primarily of austenitic stainless steels and
low alloy carbon steels. Gaskets at component and piping
connections are chemically resistant non-metallics. Each
subsystem was designed for specific operating parameters
and material/environment compatibilities.

* Based on the corrosion evaluation, it is recommended that
all accessible equipment and grid points that were tested
in for the 1993 integrity assessment be tested during the
next integrity assessment. That will provide for a more
extensive corrosion rate evaluation, and a more
exhaustive evaluation can be made to establish the
remaining equipment life (see Appendix E).

2.5 Leak Test and System Walkdown

Hydrostatic leak tests were performed on the C-100
Condensate Catch Tank and the Evaporator/Reboiler loop. The
criteria for acceptable leak tests of these systems was "no
detectable leaks" over a 24 hour period.

The leak test data and walkdown inspection results were
reviewed and sign off by the 242-A Facility Cognizant
Engineer and Quality Assurance representative. Final
disposition 'of the condensate catch tank and
evaporator/reboiler loop is: "System and components are
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acceptable based on the inspection results. No further
evaluation is required. "

2.5.1 C-100 Condensate Catch Tank Leak Test: This leak test
was conducted with the same criteria as the 1993 integrity
assessment (Appendix A: Reference 13). This test was
conducted in accordance with process memo LW98-026 (Appendix
D. D-1). The leak test duration was 24 hours and the result
was that the system passed the test on the first attempt.

2.5.2 Evaporator/Reboiler Loop Leak Test: The leak test for
the evaporator/reboiler loop was conducted in accordance
with process memo LW98-44 (Appendix D: D-3). The leak test
duration for this system was 28 hours. The
evaporator/reboiler loop was filled with 27,507 gallons of
water as measured on the LIC-CAl liquid level indicator.
Liquid level measurement readings of the loop were taken
every hour during the test. The liquid level varied from
plus 5 gallons to minus 11 gallons from the initial liquid
level in the loop. These variations are within the
operating range of the level measuring equipment and the
minor temperature fluctuations in the system. Readings were
taken on tank 241-AW-102, the evaporator drain tank, before
and after the test. During the leak test, seal water for
the recirculation pump, P-B-1, was routed to Tank
241-AW-102. This accounts for the liquid level increase in
Tank 241-AW-102.

2.5.3 Visual Inspection of Evaporator/Reboiler Room
Concrete Coating: During the visual inspection of the
evaporator/reboiler equinment in the evaporator/reboiler
room, an inspection of the secondary containment concrete
and special protective coating (floor and partial wall) was
performed. There were no signs of deterioration or wear of
the protective coating (see Appendix D- D-2 and D-3).

However, the corrosion evaluation performed had one concern
about the concrete coating that may come in contact with the
waste. That concern is that the coating material is not
recommended for immersion services and may not be suitable
for this application. The current material being used is a
chemically resistant acrylic coating (Carboline D3358 primer
and Carboline D3359 topcoat). It is recommended that

9
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several concrete coating/lining manufactures (e.g., Ameron,
Standard, Plasite, Koch) be consulted for recommendations on
the optimum concrete lining for this service
(see Appendix E) .

2.6 Future Integrity Assessments

2.6.1 Future Integrity Assessment Frequency: The 1993 IAR
established a repeat integrity assessment frequency of five
years/8,000 hours of operation between interim integrity
assessments. The basis for the five year/8,000 hour
frequency is that the 242-A Evaporator has an inherent
corrosion protection, stringent operational controls, and
aggressive preventative programs in place.

Based upon the findings of this IAR, it is recommended that
the next facility integrity assessment is performed be no
later than July 15, 2008 (ten years after submittal of this
IAR.) The basis for this recommendation is that the results
of the ultrasonic testing is the "minimum remaining life"
for all the equipment tested is greater than 20 years (see
Appendix E: E-1). This.is with the exception of the E-C-1
condenser, which has a minimum projected remaining life of
greater than 13 years. The remaining life estimates are
based on the minimum measured thickness (in 1993 or 1998),
the average corrosion rate and the nominal Thickness minus
the Mill Tolerance thickness. When this thickness is
approached, an actual minimum thickness, based on the design
pressure and applicable codes can be determined.

In the event of significant off-normal events, such as
earthquakes or major process upsets, procedures and
mechanisms are in place through the DOE Order system to
ensure orderly shut down and complete review of facility
integrity prior to restart.

2.6.2 Future Integrity Assessment Scope: The scope of
future integrity assessments should include the process
subsystems assessed by this report. In addition to WAC

10
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dangerous waste requirements, future integrity assessments
should include:

* Complete visual walkdown of the facility and components
for the types of degradation identified in paragraph 2.4
of this IR1 .

* Repeat leak tests of evaporator/reboiler loop and
condensate catch tank in accordance with an IQRPE
approved leak test plan.

* Repeat ultrasonic testing for wall thickness of
components using the same locations and grids to the
maximum extent possible. This data should be compared
with the data included in previous IARs and this IAR for
trends.

* Review of significant changes (if any) in national
consensus codes and standards and DOE Orders for design
and construction of this facility.

* Review of off-normal operational events.

Consideration should be given to the cost/benefit of repeat UT and visual inspections for
locations where accessibility and as low as reasonably achievable dose rates may be prohibitive.
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(original signed and sealed 6-22-98)
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3.0 INTEGRITY ASSESSMENT CERTIFICATION

"I have reviewed this document and believe the inspections,
tests, and analyses described herein are sufficient for
assessment of the tank system integrity in accordance with
Washington Administrative Code section 173-303-640(2)."

"I certify under penalty of law, that I have personally
examined, and an familiar with, the information submitted in
this document and all attachments and that, based on my
inquiry of those individuals immediately responsible for

obtaining the information, I believe that the information is

true, accurate, and complete. I am aware that there are

significant penalties for submitting false information,
including the possibility of fine and imprisonment."

Sherman R. Tifft Date
Fluor Daniel Northwes , Inc.
Registered Professional Engineer
Washington State PE Registration #18708
Expiration Date: May 22, 1999
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uITl CEIRACTERISTICS

The 242-A Evaporator receives and treats mixed waste, 
which is

dangerous waste combined with radioactive components, from the

double-shell tanks. The dangerous waste portion is categorized

as an "Extremely Hazardous Waste" by the Washington State

Resource Conservation and Recovery Act (RCRA). program. The

facility treats the waste by evaporation, separating it into

concentrated slurry and dilute process condensate. Both of these

streams are also Washington State RCRA dangerous wastes. The

Steam Condensate, Raw Water, and Non-Condensable Gases generated

by the evaporator process, through subsystems 3, 5, and 6

(paragraph 1.2 of this report), are not Washington State

dangerous wastes.

Evanorator Feed Composition

The 242-A Evaporator receives a mixed blend of feed 
from tanks

throughout the double-shell tank system via the Evaporator Feed

Tank, 241-AW-102. The feed contains liquid waste from chemical

processing operations, facility deactivations, 
and miscellaneous

facility and laboratory discharges. The largest portion of

wastes are non-radioactive aqueous salts. The feeds are highly

alkaline (pH>12) and the primary chemical compounds are sodium

compounds of hydroxide, nitrite, nitrate, 
aluminate, carbonate

and sulfate. The feed may also contain minor amounts of organic

material (<7g/L). The approximate maximum concentrations of the

most abundant salts and ammonia are noted in Table B-1, below

The chemical composition of the evaporator feed will vary from

run to run and can range from essentially water 
to saturated

solution.

The principal radionuclides in evaporator feed are 
Cs-137, and

Sr-90. Minor and trace quantities of other radionuclides 
are

also present. Similar to the chemical constituents, the

concentrations or radionuclides in the feed varies as a function

of source and blending.

B-2
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Table B-1: Chemical Composition of Evaporator Feed

MMPUD 7flI W CONaRKTIOK

NaOH 3.9

NaNO 2.8

NaNO, 1.8

NaAlO, 1.8

NaCO3  0.7

NaSO 0.2

NaPO4 0.5

NH 0.11

NaF 0.07

Slurry Compositions

Prior to the previous 242-A Evaporator integrity assessment,

slurry waste was concentrated to three basic forms. These forms

were Dilute Double-Shell Slurry Feed (DDSSF), Double-Shell Slurry

Feed (DSSF), and Double-Shell Slurry (DSS). Concentration is

performed at the 242-A Evaporator in passes, each pass assumes

50% water removal from the feed solution. DSS is slurry that has

been concentrated past the sodium aluminate saturation boundary

where massive crystallization/precipitation occurs. DSSF is

concentrated slurry which is one pass away from becoming DSS.

Due to tank farm requirements imposed prior to the previous

integrity assessment, the sodium aluminate boundary is no longer

the controlling factor for target slurry concentrations, but is

typically driven by specific gravity (SpG) limits. Therefore,

the terms DDSSF, DSSF, and DSS will not be used. Instead, the

product will be referred to as concentrated slurry. The maximum

concentration of the concentrated slurry is shown in Table B-2.
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Table B-2: Chemical Composition of Concentrated Blurry

NaOH 5.5

NaN0; 5.0

NaNO, 2.5

NaA1O, 2.5

NaCO, 1.2

NaSO4 0.3

NaXP04 0.1

NH 0.15

NaF 0.6
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Table C-1: Applicable Drawing List

rawins Index -2-98970

2 Process Condensate System M-2-98990. Sht. I (Rev. 8. dated 196)

3 Steam Condensate ystem H-2-98993, (Rev. 11, dated 9/97)

4 Used Raw Water System H.-98994. (Rev. 8, dated 10/97)

5 Drain System H-2-98995, Sht. 1, (Rev. 10, dated 10/97)

6 Drain System H-2-98995, Sht. 2, (Rev. 4, dated 3/9)

7 Evaporator Reir. System 9-2-98988, Sht. 1, (Rev. 4, dated 11/96)

8 Evaporator Recir. System H-2-98988, Sht. 2. (Rev. 4, dated 10/96)

9 Vacuwv Condenser System H-2-98999, Sht. 1, (Rev. 10, dated 8/96)

10 VesseL Vent System H-2-98998, Sht. 1, (Rev. 10, dated 6/95)
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D-1: TK-C-100 Leak Test Instructions
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PROCESS MEMO
P10 LJB-D26 Page -1 of 6

EXPIRTION DATE: N/A

FROM: 200 Area Liquid Waste Processing Facilities Engineering

PHONE: 373-4394 672
DATE:*ad 2.19
SUBJECT: TK-C-100 Leak Test Instructions

To: Shift Operations Managers

P. R. Bloom 56-71
D. L. Flyckt 36-71
J. L. Faster 56-71
J. E. Geary . 36-72
R. J. Hicklas S6-71
3. K. Petty 37-56
R. m. Gordon SG-72
1. a. Sullivan S6-72
B. H. Von Bargen 7-41

. . illiams 56-72
R. A. Wahquist 6-72
M. A. Bowman S6-74
D. A. Salle
C. E. Jensen -7-41
S. R. Tifft 202fEA103
Process Mean File
200 Area IMF LC 202SEADS

This PrOCess Neo provides Leak Test instor TK -C-l00 as part of

the 24- nerit tssmnt TIs ts is beincodte under the

overvi o a Ine Ae ent si Registerd Pro fessional Engineer (IORPE);

It is t ndepso e i et to witness the test. nor is it

i t n tify the State of te and time of the test. Results of

thelea te will be rp ed to the 4shingtOn State Oetrtmeft of Ecology

e a stmittal of the 242-A Integrity Assessment.

The external portions of the components, piping flanges and valves will be

examined for evidence of leaks in accordance with the guidelines of ASME

Section XI Division 1. class 3 (1989) NA.5240 "Visual Examination" (VT-2).

and IWO-EDDO Systemn Pressure Tests Vlisual Examinationl meLhods" MV-2).

If any leaks are observed. follow-up engineering analysis shall be conducted

to identify the type and extent of repairs required.
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PMt W98-026 Page 2 of 6

This test will encompass a fill to just below the Hi1gh level alarm of the TK-
C-100 tank as read on instrument WIC-CIDO. The level will be filled to SEX

as read on WFIC-C100 per TO-600-190 section .5.3. 'Overflow lK-C-lD0 during
shutdown. The following steps will not be performed in WO-60f1I9D. 5.3.1.
5.3.2, 5.3.6, 5.3.8. 5..9531.This procedure is designed to overflow
TK-C-100. however. for this leak test it is only necesi#ry to fill the tank to

the M5 level. Perform steos 5.3.3. 5.3.4, 5.3.5. 5.3.7. and 5.3.9 ensuring
that the level is only fillid to 65% as read on WFIC-C10. OT OVERFLW.

This level will be maintained for a 24 hour hold period. The tank level at

the start of the 24 hour hold period will be recorded and the tank level will

be monitored every hour on WFIC-C100 and recorded on Data Sheet #1.

system operator shall call CC at the start of the 24 hour hold time. (This

call is to provide QC with an independent verification of 24 hour hold szart
time.)

Evy four hours the tank will be walked down to determine if leaks are

visible or whether liquid is accumulating on the floor of the condenser room.
on the pipes. or equipment. and the results will be recorded on Data Sheet #2.

Small erratic up and down variations of liquid level can be due to expansion
and contraction due to temperature changes, this would not be a cause for

concern. However, a slow steady downward trend in level is more likely to be

indicative of a leak.

If the water level begins to drop noticeably meeting the criteria established
below, notify the 242-A cognizant engineer -so an evaluation of the situation
can be made. The engineer shall decide if continuing with the leaktest is

appropriate.

Leak Criteria:

Decreasing trend in TK-C-100 as-read on WFIC-C10D level of 1% or more

during the 24 hour hold period

and

Ay visual evidence of a leak discovered during an inspection of the
tank and condenser room floor. Operations shall inspect the TK-C-100
tank every four hours during the hold period.

If no leak is visually verified and level is decreasing. a boundary valve
check shall be made to verify integrity and detemine if valves are leaking.

Vessel may be tilled, to the 65.v level as read on WFIC-COD as long as the

volume added does not exceed 590 gallons (approximately three and one half

inches).
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PO LM8-026 Page 3 of 6

After a miniwa of 24 hours. the OC inspector shall inset the expos

porti of the fK-C-OG tank and connecting piping. Tre inspector sha
xan e 1era accessible areas of the tant paying Parti'la attentint

texi S. es jts. an eams. The visual examination will alsot-be performed

ofthe esurfacs nx to streItural supports for evidence of wear caused
by vatin e b Os de f wth the ass ated drain line wl

a b suaI ve I to have no leaks. Operations and OC inspectors will

fill out Date S with visual inspection results.

After the curlton of the visual xaminion and condensate drain line

inspection.%th 242-A Cognizant engineer shall review the observations and
accept or reject the results as Identified by signature on data sheet 03.

The acceptance criteria for this test are NO DETECTABLE LEAKS.

thhr d" 4C LILL-r

FCCLO tetmt.iL
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- DATA St
TK.C-I00 TANK t.aVEL USPECTIDN

DATE--- WE Wflt.- O PECORDEDBY

g-S-9Er 00 4S-. 2-.s

1'-g 1/00 4 C

-± wioo. Aa O S-
q o1 ar.

S i9 a 1-t ..

-Lrntflroo 4st. x

.,2-q Ieo 1 0 B

4 SR.f g. 0-

Z 0

ng~~n DATAs. S

____ 1r, 1t006 65. OsJ C-

MAI9 Ct L4&| 4 S. 3 J p L43

) obo 5a.t 4 C~n

cn c6. t s - t S

-- Pr'

~t wq~-oin Mat 4o~ b

4t~

.4

K->

e-

NrT:-t n-n >*es w .*.+ a ga sr sa4wt be +4-A-.
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DATA.SHEET#2
TK-C-100 4 HOUR iSUAL tNSPECTION

DAT TIE OESMRAIO@ROIDO

M~oo le

fr-2sS '?~ OK-

4.~7~4*oO /C eQ

4~~q~g ooa~ o SC2

D-7



1998 Interim 242-A Tank System
Integrity AsSeSsment Report

HNp-2905, aev. 0

MPH LU98 026 PAS 6 OF 6

DATA SHEET #3

TK-c-100 TANK am TEST y

Time and Date when vessel was Filled: 19S

Time and Date when inspection began:

(1) Shell of tank:

(2) Connections. to tank:

(2.1) To P-C-10 isolation valve:

Nte--S -

(2.2) To Tank Drain' Valve:

Operation$.
0C Inspectors C

Cotuents:

Sand c nits are acceptable based on the inspection results.

Nofurther eve usin s r ed.

System and components require further evaluation.
Referenlce

242-A Cognizant Engineer: - Date

Quality .ssurancet

D-S



199 Interim 242-A Tank System

Integrity Assessmentt Report
HNF-2905, Rev. 0

D-2: Inspection and Test Personnel 
certification
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To: Certification File

1WJSP.ET1&NfflNNETWF
E

This letter certifies that - AI .PYTRpayroll

n 88783 ,has successfuly met the qualification requirements as

'fciled 1, W HC.CM-4-5, Ouvrrty AssurMn4e ()MA11ficarhsns and "ntutosmnual.

Roler 1, attached CIA InopctiOn Personnel Oulllicarion Checklist for bai of

eru IfcatIon.

MPovnter Is hereby certified to perform Mechanical

jnspections as a Level 11 inspeco -o fbo~ -1Cmpany' 'fo' OMan

THIS CEFRTIFICATION IS VALID FOR 3 YEARS THRU 10/9.

- sltercrilshat ur DAV eriD . OYTE yrl

S& "'A Manager
(Title of Certifier)

(Title of Certifier

D-:10
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INSPECTION pERISONNEL UAllLIFICATION CHECKLIST

C~nptiy~tmsDeke E"S nwerin" &ervices Northwest ' par.. o. 888

Name DAI -PYTRLevel 1
DA Inspection Discipline MECMU C A

EDUCATION, TINI AND EXPSRENCE AKGON

EduttI~f teal Tainilg xperinCte.
Educcation Lev ted Total Number of HouCS/WtarS

CowHigh School (QED) *24U hrs , 3 vrs -in Applicable CA inspection Discipline

0QTWO Year College * c4udtsZ hour ofrefresher ra ning.

Previously certified.
OFoU Year.College D2C9
verified By: im RES

Administered BY
Test Section No. OusstiOns 10/0896

Ftn . Gratiory i gr(
General 75Prn

practical rn

' Prin- sign 0
speilc /A Print -- g

Specific Mjinium Points Passing: 80%

OTHER

Visual Acuity Examiflatioln
Date: 10/08/96.

Verified BY:
Annual Reevaluations

Date: 10/08/96
Verified BY: h

I have eviewed the above qualifications and determined the candidate meets the

,e riC ewll ,Cheiabot qa Lev.11 in accordance ith WHC.CM-4-5.
dalif-Icallon &O~uirements Of a Level

100/S!96

t signtu'e

This QualifOCation is valid for 3 years through 10/99
Thso.2ifc Monithryear
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D-3: Evaporator Vessel Integrity Test/Boiler Test
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PROCESS MEMO
PM! LW98-44 Page 1 of 10
EXPIRATION DATE: 10/1/98

From: 200 Area Li uid Waste Processing Facilities Process Engineering

- Phone: 373-49949373-1151
Dt: may 12. 1998 iyTs/oeret

Sybject: 242A Evap ator Vessel Integrity Test/Boiler Test

To: Shift Operations Managers
S6-74

. D. Biddle 56-71
R. R. Bloom 56-71
0. L. Flyckt 56-74
3. L. Foster 56-72
T. H. GaliOtO S6-71
3. E. Geary 57-55
R. H. Gordon $6-72
.M D. Guthrie R1-56
C. E. Jensen 56-72
E. Q. Le S6-71
R. Mabry 55-05
R. S. Nicholson 56-72
R. . HiCklS 56 74
3. H. Petty 56-72
n. J. Sullivan B7-41
S. R. Tifft S6-72
B. H. von Bargen 57-41

t. J. Williams 202EAe3
Process MwDo File 2025EA/D5
200 Area LWPF RCC SS-04
East -rank Farms Shift Office

BACKOWR
This Process Mewo Provides Leak Test4 intucin fo th Eaporatotrts.

Th essecltnt Tes iss being conducted under the overview of asnt

neesryfrstat ins S to wtesteIegiytnois it Of
th y It Tet wlbedcmnin the fialv 24- nterty Assessmnt

The external porin dfth nc et.1i I es kda

if ny eak ar obervd. ollw-u eninerin anlysis shall be conducted

to a detf te type an exeto ear eurd
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PM# LW98-044
Page 2 of 10

Water will be .the process solution used in the Evaporator Vessel CA1 for
testing. Inte-grity testing will be perforred after the CAI Vessel is filled.
At the completion of the Integrity test, the tCI Package Boilers will be
tested to verify aduate boI ir capacity. After both tests are complete. the
Evaporator vessel wmil be dumped to 102-AM. The corresponding East Tank Farms
operational support has been specified in PH#

Total waste generation to tank farms is anticipated as follows (1 week
estimated testing period):

CAa vessel fill (27500 gal) - 27500 gal
P51 seal water (7d*.5 in/day*2750 ) * 9500 .al

Total waste generation to tank farms al

NOTE - TK-102-AW is limited to receive not more than 150.000 allons from
FY8 Evarator Activities (Integrity Assessment + Boi er Test +

Cold Ruin)

INMTUCTmION .

1.0 Perform initial valve/electrical lineups/verification per TO-60-01
Perform Initial Valving Verification for 242-A Evaporator and TO-600-015
Perform Initial Electrical verification for 242-A Evaporator.

Completed:
&-ttjignature Date

2.0 Install CAI vessel durp valve locking screws to prevent inadvertent loss
of vessel contents during integrity assessment.

Completed: SON Signif Dome
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PM I LW98-44
Page 3 of 10-

3.0 Perform prestart eratiOns per TO-600-025 Perform 242A Evaporator
system Status CheN anid Prestart operation for Training.

to. I Dtotify Tank Farm SOM of upcoming PS-1 Seal Water flow to 102-AW.

3.2 Composite sanplers do not require startup.

Completed:. DiLe
- 5nature L

4.0 Switch Seal Mater System from filtered raw water to process condensate
r 70600.210 &prate p-1 nd P-2 Seal water Filter s

cowl c S ignature Date

5.0 Fill Vessel with raw water from slurry flush line V I.19 HV-CA1-2 per TO-
650-140 Flush 242-A (vaporator Vesscl and R6ciCla.iOti Lw. TASK 5.1

to a level of Z7.409 27.500 gallcons as resd on eit.er LlC-CAl-1 or

LIC-CAI-2. Whichever indicator is used to determine the initial level

must be used throughout the Integrity Test and circled on Data Sheet #1.

5.1 Do Not Start PB-1 during the Integrity Assessment.

Completed: S({Signatu'e Date

6.0 INTEGRITY ASSESSMENT

6.1 HOLD PERIOD

This level will be maintained for a minimum 24 hour hold period.

The vessel level at the start of the 24 hour hold period will be

recorded and the vessel level will be monitored every hour on

either LId-CA- s or LIC-CAI-2. whichever was circled on Data Sheet
#1 from step 5.0 above, and then recorded on data sheet #1-

-The liquid level should remain constant throughout the 24 hour

hld perod, and no additional liquid should be required to

intain the level. Small, erratic, up and down variations in
liquid level indication may be due to expansion and contraction
due to temperature changes- this would not be cause for concern.

However, a slow steady downard trend in level is more likely to
be indicative of a leak.

D- 15
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If the liquid level begins to drop noticeably. notify the 242-A
cognizant enineer so an evaluation of the situation may be
performed. Te conizant engineer shall decide utether to
continue with the eak test. If either criteria listed in section
6.2 Is met. the 24 hour hold period shall be terminated and the
cognizant engineer notified.

6.2 ABORT CRITERIA

6.2.1 Three successive hourly increases in the sump level
totalling 1 inch or more, or. a cumulative level rise in the
sump of 2 inches or more over the entire 24 hour hold
period.

6.2.2 Any visual evidence of a leak as viewed.thrdugh the lead
glass windows of the pump room. Visual observations will be
conducted every four hours during the hold period. Results
will be recorded on the C-A-I four hour visual inspection
data sheet #2.

6.3 CONDUCT VISUAL EXAMINATION FOR LEAKS

After a minimum of 24 hour hold time, a
shall inspect the exposed sectos of

vaoraIr Vessel and Reboiler and all connecting piping, flanges.
welds. fittings and valves for signs of leakage. Also. Ins ect
the SPC floor coating for signs of deterioration or wear. This
information is recorded on Data sheet #3.

6.4 ACCEPTANCE CRITERIA

The acceptance criteria for this test is NO Detectable Leaks.

6.5 After completion of the visual examination the cognizant engineer
shall review the observations and accept or reject the results
(check appropriate blank an design attached data sheet).

Subsequently, the OC Impector shall present the inspection
results to bA. If OA. 0. and 242A Operations agree that no leaks
have been detected. proceed with this Process Memo.

7.0 After Integ ity Assessment field activities are completed. reduce the
level in the vessel.

* 7.1 Notify Tank Farms SOM of intentions to

7.2 Peed: a

Completed: SMSgaueDt
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8.0 Perform TO-600- 03S Start up 242-A Evaporator for Training for Boiler

Test.

4.1 Establish vessel:vacuum at 60 TORR.

8.2 Deentrainer spray startup is optional.

8.3 NO slurrying out to 106-AM.

8.4 Record values on the Boiler Test Data Sheet d reboller steam

8.5 Continue Boiler Test by attemptling to m~aximilze stea. flow thr'ough

the reboller. as condensate pressure allows.

8.8 Terminate test after maximum boil-off is reached.

completed:' Fkt sign a

9.0 shutdown Evaporator per TO-600-065 Shutdown 242-A Evaporator for

Train.ng and perfor a controlled dump to 102-AW.

9.2 Notify.Tank farm SgM prior to beginning the controlled dump.

9.3 Do not transfer any liquid through the slurry line.

Comleted: A - Date
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Filter changes/cleaning -

OSR Rounds

PH-filters and socktiler changeoutClea ning
should be conducted prior to swing shift.

FC-4 and FC-5 filters shall be changed per
10-600-180. Cleaning and switching the seal
water sock filters is to be performed per
TO-600-210.
OSR rounds shall be performed during the boiler
Test/Integrity Assessment.

D-18
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II-

DATA SHEET #1

EVApoRATOR VESSE.RECIRCULATIoN LOOP LEVEL INSPECTON

OATS fl TIM1 Fl C

%.7 xcl -

7 4 eA25.

eI 3 Q7&

>f 4 e ss 2

1-3-

-ITS
-? o

..- tR~ j~c IM9
4. 0. -7 q

0- 27
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-rn A Wfl,44 -. E 5 to

DATA SHEET #2

EVAP VEsSEURECWrCULATION LOOP 4 HOUR VISUAL INSPECTION

-M - -- e

C,,RffO MWn7B

0*30P

*tpO 
o m
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- DATA SHEET #3

EVAPRMATDR VESStJRECuWtuATfON LOOP LEAK lEST VT

Time and Date hen Vessel was Filled: 0/4AV O4t/

Time and Date when inspection began

(1) Connections:

(1.1) from C-A-1: 7 n

(1.2) To P-B-1:

(1.3) From P-B-1:

(4) To E-A-1:

(1.5) from E-A-I:

(1.6) To C-A-i:

Operations:

-Ma Inspectors:1 44( UAAPC'O 4-4

Conments: huA~ 1'nt A A -aM e ) rap-.n eac ss

e' ayst nents are acceptable based on the inspection results.
- futr aation is required.

System and camponents require further evaluaton.
Reference:

242-A Cognizant Engineer:

Quality Asunnce:

#S-)OOrt CoA ri-. C.satASOP!C fi. wl.sOA*O- 
l
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P& bs75044 9I6 l-to

olBOE TEST DATA SHEET #4

Ca ) C13 -

5%g4

lip It . yz so's-,

say |<<ue1x a\l

r17a,

- .10% -- >

P-fl 7~>

<-N.

-
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W . - -1%F- -1

* -ct BOILER TEST DATA SHEET #4

"I,~~-A -s0 - ---

ntf e a~~a~ pts- iu- aecs* pi,,-t n-rilf

-A 
l t

sf k b

L~w
Wc4 'cd At~ S
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D-4: NDE UT Thickness Measurement Procedure and Test Report
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NDE ULTRASONMC THICKNESS MEASUREMENT . 110 -

PROCEDUREAWTEST REPORT 9

as c~~ ~~amn aSIDO - AY s. it.tarFA~iD

cnetO . errnge 2PS1 S6.fl ±025EA 2005 Mtl $5/CS-

1998 f4S-A !?nIM r TKonOR nfl STTSK NKCOM M

Mt )OflEC - 1 124-C

S..LfE4-315QC22 -
- = - ,in- bm.

-- ti 1029

MIS. NOC?2CIS

RE MTECD HET

S932422 92224

nOf? NOM4

Suei ao. 94 4- -0-2

p,. rg~an.w -c-4-91 ci

14 B3WJ 3 49814 TMS'2 4/98
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LOCATION 3 14 APRIL 1998
C-A-1 EVAPORATOR

GR

1 2 3 4 5 7

A a .s .3Aw .3w ar .ar

D .3W .jar .SO .r se LWr =4' .3 L W .38v' .3

D .ssr .Mv .? a . 38
E .38 .Sar .r . r 3wr
G .381 .381' .38V .313 . .'MV

= ps. Loi?

NOTE: AREA WAS VERY INACCESSIBLE. NO SCAFFOLD WAS
PROVIDED
READINGS WERE TAKEN BELOW FLOOR GRATING
SCAN AREA STARTED AT UPPER LEFT CORNER OF GRID, 24-

DOWN AND 12" RiGHT
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LOCATION 5 14 APRIL 1998
LINE 1-1.2

E-A-+

*GRID

-+--- ROM P-B-1

DATA:(S)
A B C D

.2? l.2Sr2 .253r .264'
.M6' .284' .25? .269'-

.2W8 .2er .2W2' .269' 6.?Ajv

DATA

I 23- .2W 2 .25r .2w4
2 '.27* -.95r .sr .2w

-4f2er is "291.s
6 .270'.6-Iari.s

7 6 2w

o .2W8 .268' .2W .263r
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LOCATION 7 14 APRIL 1998
LINE 1-1.4

z MPoWE-JTLf- ..--

jsctwnog: rvasic a.w-sc- ns o MIt~Ebo~o a OU, * . t ~EJol u

-: 4
DATA:(V)

A B C
25W .249' .249 .25s'

24r .248- .249" j.250*
S254 .241- 1.s.243 -

DATA m_) ( _

44
_ 7L

5 __ _- .

A /

I

DATA (U)
A C
5 -se248- 4r -240

-I-
?

S.3'.252' .251 2s

2r l.255* .2se .

. 2sw* .252' .25r" .zo,
.2s .-2sr .2SI'.so

DATA (S)
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SKETCH

N

NEW
E-0-1

GRID
9-A

GRI!ADF
%B, I

GRID

9-B

E-C-1 23 APRIL 1998
LOCATION 9A

JA I C D E F G H I J K L M

I es aws . .81W s .513 _ ___ s sw .81"

2 51 1l~AQZ.51- 1 ' a i.51 2. 1.1.1ar.53, xs- '11 3

2 _ I_ Sl 31 ji.524 JSi SiT4 ____

518 .58" 1 - 51 _ L
.6 M .1 r SITS24'g131 .517' .619 I?'SS' 51.57- . 1

.i SI s, U. "4 .5-4' X14"i . sir .61 4" si1 .sir SIB*

Xi si. s i si5r SIB. .s6 sIr .sir s .si s .S S

.513- .514' Z818' X1S' .519. .1 . 615- .6 .515 . 18SI' .516' .S14- .518-

9 .513' 1.518' 314' .514e .617' .zirS' 815' .514 .51T4 . 516- £i .14" .51

10zls izi2 .51.r .5 .$17 [i si sir .a2' si siirl .61r, .SWI .513

I sir .5Z. 1.51W 6e Si r .SM -Sr .521" .1 i S.W 52".922

(t 3"Sa%

D-29
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-i14 APR 1998

DATA LOCATION 9

NP s T W v w x Y z

5.512' Slr1 1 2- ~ l .511 . Ala' .54 .51 .51.1

8.520. sin- zr'IV .51 r . Sim .61T .51W.5 8

7 - .512' . 8 , .512' .513' SIX1 Air1 .514- .17

4 .09 1. 91 s

8 .612' .611' .Dll' J313' 1 4 .512' .2 .514.6 -512' .W , r .810 sir .512- SIC'

70 .12. s .1' Alm" .511 A. . .511- 15

g' .5 1 1 0 ZS .1 . . 1 4 '

9~ ~ Si 1 .11 sic 5, -i z

DATA LOCATION 9 LOCATION 9

1 C 01 E1 D t G1 M 1K1 LI 1l

IT-. ' .520 ' .519'

2 £1' .517' e .0 .222. 
.21 2

.. S *51F, 61.7' .20.5 
' .2' 19 .16

4 .i AREA .62W .52 S

A l e .51' 19 9110' M5Y- O F .- W .51 ' -

r A- ~S .62V .5 FLANGE 2' S20 Slr 518'

.515, .1 '.519 .51 2'.21 
.59 .17 .6 '

.£15, 1'15?~50 61 62 52 65 55
.51j' 5 1268 67 56

l6 ii .515 3' .515' .520- .5' 
.16 .514w 66 64

11.512. .513. .516'.61' 5 516 ' xs.5 65 5

= .517a
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E-C-1 14 APRIL 1998

DATA LOCATION 9
ThT 01 P.1 Vi WI 'vt Z l I w

IW .50.2' I.6iV ,sis' .si xi?' -ir.ss's

____sir ~sis jsi' .58' [ir £4'_517' .ir515_

3 i .81? Z1.51 .513- .514s' Z07' *Z-r -51ir

5 sir1 si~r s r ir ir Sir S 14'-' .5 1s' sir

7 IS, is, 1,ir3 1.613- .514' .514' .514. .614'

8 sir .514' M 18 .5i1 Si'l .sir X, 3. .514'. .518's

.13' a14 zI' .1' .1' .1 .is' ISir .£18

lili I 4s' .519S1' .514' 5 14' sw15 sir

10Ir12 12' .519 sir 6Sr .si5£12.1'.57

11I S. I _ I' j:~ .L. .... I * . 13' 914'1 -512-' Sg . 10 .617I/

NoTe A LOW READING OP .141' WAS FOVU JUST LEFT OF 01-1 ilZe no

DAALOCATION 9-B APRIL 23'98B~I~

20' .51' 817 . q8' .' Sill' .*'61' 5.51512 . S1' .5' ADS6

4 .82' 520 .5~,.AIZ .64' 512 £1' .1 w51 .510' J510'? .5w8 .509'

S.20- J519' X814' 1.14 51' 10 LI .511 i .511' 1R S09' Zor.0

452 Ao18 ,Si'.ir .sis' .sir -sr .51' r .59 te1ll .512! All.

Si2 r SW18 .1.614 .51'.14* J5.512 .69 Zia* .511' .510' $or .508.1

8 2r Mr9 I515' .514W 154 ZIT .1' 61 .517 58 .0' ,Q7I 57

s £2' .618' si .51S .514 .514 .61 0 Sil .511' 51 . .511SW .509' .1 .601"

1 Z228' SIS' -51iS' x1s'. 1 .512 -w .512 w 8 .61 £15' 813 .5 09' .8095'r--og

I5 4 -Si2r .518' .521' .519' .5 5' .5 1'25 2

111517' j.s1' 51S .615' 1.614' J A -i
NOTE. A READING OF .133' WAS FOUND JUST LEFT OFJ' 63- 303-cZ)
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TK-O-100 14 APRIL 1998
LOCATION 11

2!

123 4 9 10 1 112 13 14 1 171

L=Ved jj.aT --~ -M-

E 321- 121 ' Z W * 3W 4 .= 2 4' . ' 2 24 23 2 1 23

ir ~ ~ ~ ~ ~ ~ ~ ~ i -Sir8 8? 9'.2'.2'.2' 32 31 21'26 35 38 .329'

3 ~ 20'- ? sr .1' r 38 19 29 30 39 3 IV29 .520 Sir8 .2w Sir,29

3 14' 314' SIC' 14' r Ste .atsr .21w .31 .3r '.31s' x r ms, 2' .31T' £a3' .31 .313

L IT 14' 31+ 214c 212' L ' 61W' 1,14' 21J.W 1'.1'.1' .1' .Si .31' r Si .51'.54
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I$ TNRIJ 36

Ageesat &s.i" 685c

i&L2lsi2 22 23 24 25 26 27 28 2a so31 321 334 35 38

Mr=I - .3v JW
A I.D .2. nWe .. 3a2 .2 14 MC a' a'' me3 M .3W .310'

E.3n'r.rA jar.82? aEN mi s- I - A mv

.32 .2 .322' M M .3' 41 28 M .32'.2' a r 51 22 81

H Z r-1 1 a .Sr .. 2 -333 ~ 3

sair vir Air air .3r a'? w

.36 Air MV17' .3 -tAi s Si sar ir I.316. .3jr1 V .317' 1.3Itj M6 21.z

. .ir' .31 MV r I5 .31 37 Ml SIV .4 . 34 .1 1
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E-C-2 14 APRIL 1998
LOCATION 12

360 g. Q
E.C-2 COND. 4 BAND0 360 DEG-

I

NOTE:
E.0-2 COVERED W/

THICK PAINT

D-34

A S 0
' .32r .331.

s .34W .33'
.336. .335 .338

.s" 341' -340
M .37 .347' .336\
.344- ,35' .340'

7 ZW .341' 2 W

1 i.sr r . S

3$2r I.32 -2T

12 .327 .315' -1'323' .314- .311I'
a .319' .314" .32

.i31 319 1

2 31 S9 - .31917 321 32'.3

.31 .2-t

S 72' e32V
a. 322 - .31"

is Er .sr .31
.321* .32' *.3c

25 Va .325 .30
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E-C-3 14 APRIL 1998
LOCATION 1

+41

(350de
30 deg

.-c-3 COND. 4 BAND. 360 DEG.

NOTE:
C-C-3 COVERED WITH
THICK PAINT

A B C
.341 .28' .343'

.s2 .sr .32i'
.349' .34r -S49

.4' .34W .34

5 . ' .33 Lw
35v' .260 Asr
.31 . 4r } . 3 ?- I . 2Wr

.34' .334 ' 3SV
W.33 .341 .384-

12 = 8 .338' .3w o.c
1 3 .a .38'
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LOCATION 15 14 APRIL1998

UNE 1-3.5

C-A-I EVAPORATOR

GRID ISLURRY UNE
A-

i READING EVERY 2"12 PLACES TOTAL

DATA

1 .138"
2 .135"
3 ,135"

- 4 .136
* 136"

7 137"
II 7 .137"

____ 
g .137"

i1 .138"

12 .136'
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TK-C-100 DRAIN LOCATION 16
14 APRIL 1998

TK-C-1 00

xxxxxx '

TK-C-i 00 TO LERF, 12 POINTS ALONG PIPE, 2'' SPACE

DATA

j. .227
2. .22r
3. .219
4. .21r"
5. .218"
6. .215'

7. .213
8. .211"
9. 213"
10. 2W13
11. .216"
j2. .214

MaP.RhsG.= azIJ1" {oss1 e%
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LOOATON 17 4/23198
UNE FROM E-0-1 TO E-C-2

E-C-i

12 INDIVIDUAL READINGS ALONG PIPE 2

SPACE

DATA

4- .31(1'11
5.*320

6. .299u

8. .1"kaS=~33
9. _ _ _

2..31OL
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FLUOR DANIEL
INTIROFFICE CORESPONDtNC

Her.rd

Cathy Sharpy

m (949875Irvi 51

wg (949W"1-5'37

June '16, 1998

pg 1  
1998 Intermn 242-A Evaporator
Tank System Integrity
Assessment Plan

cMl
s~. Approval dfMa) 199$ COMrosin

Evaluation Report

I have reviewed the 1998 Interim 242-A EvaporatorTank System Integrity Assessment
Plani the "1998 UT Results (Reporr and the May 18 1998 orrosiaon Evaluation"
report. The affects of radioactivity have not been evaluated as this was addressed

during the original design and we were not provided the nesessary data to update this

pa of the materials analysis,

I certfy that) have examined and am. familiarwith the information submitted in the

"Coffosion Evalualnt report. I beleve that the information is true, accurate and

complete.

CathleonA.Shargay
Technical Director, Materials and Welding
Registered Professional Engineer
Califorrila State PE Registration # CR001053

(original signed and sealed)
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FLUOR DANIEL
INTEROFFICE CORRESPONDENCE

T= Sherm T i May is, 1998

Lsat Hanford s1998 Interimn 242-A Evaporator
Tank System integrity
Assessment Plan

Fiu AIA.Darwish

LecOtbt Irvine

(94975-2929 SLAW Corrosion Evaluation

FEU B (949)975-T178

co: Cathy Shargay

A corrosiok evaluation based on the 1998 Interim 242-A Evaporator Tank System
integrty Assessment Plan 1998 (AP) and the 1998 Uftmrsot*sWVn (UT) sast wa

p e V e ae the compaiblity of t materials wed and the commodities

being handle.C The scope of this evaluation is trlded to the equipment and piping

sections listed in the Thickness and Corrosion Rate Table of this repont

The 1998 UT impedton did not cover all equipment and pping secions tat w dere

inspected in 1993. As aresult corrosion rates forlocations 1,2S, 2T, 4.96 1, arid 14

could not be obtained.

As for the equipment that were Inspected not al gid point were measured.
Therefore. for every equipment an average thiclcnessp was calculated for the rid points

measured and compared to the average thiciness of the 1993 comparable grid points

to make the corrosion rat calculations more acourate. For example, the 1993 average

thickness (ravg) for Location 3 is based on the average of readings from At to L6 only.

The nominal gtickness (Tnom) ininus the mi tolerance inthe table are based an Table

I mWHC.SD-WM-ER-I24 Rev 1. One exception is that forTK-.-100, a minkmum

required thickness based on the ASME allowable stress has been calculated and Is

shown on page S9-3 of WHC-SD-WM-DP-019 Rev. 0.

E-3
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FLUOR DANIEL
INTEROFFICE CORKESPONDENCI

shermTift
May 18, I98
Page 2 of 3

Materials of ostuon 8s desClbedbi Table2ofVWHO SD OP-CIS Rev. Dare

compathIe with the sevice condtions described in Table 4.2aandTabl 4.2 ofhe

1 98 AP. Watl tacikesses of equipment and piptaem above theTrinom minus the

mill tolerance which is the minimum flicimnt expected dudng original constuctien.

Qorrosion rates are also negblbe orviln acceptable rins (cS mpy). Hence, all

equipmentis aceptableforthe nuxt fieyears.

One concern is that Paragraph 4.3 of the 19M MP slates 0- and t portions of

concrete structures that may come in contac with the waste are coated with a

chemically resistantacryltcotig (Cartion D3358 prime mnd Cebor 033s

toca- oeeCatbotine 03=8 and D3359 ame not recommended far imnmeri onl_

Services, it is rcomended thdseeol nrteto~fn manufarersW

(Aniern. Sonehard. Plaste. Koch) be consulted for recomndatons onti optimum

concrete riag for this service.

The UT inspecton during the net IAP should include all accessible equiptnt and grid

points that were tested in 1= so that a more eiwive corrosion rates can be

evaluated and and a more exhiaustve remainin equipment lfe can be established.
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FLUOR DANIEL
INTEROFFICE CORRESPONDENCE

Shten Ti
May 18, 1908
Page 3 of 3

Thickness and Corrosion Rate Table

11*0 1.1.4

W1(45i0

9;-0433

s52 03125

so 0.25
as 0,

s 0,134
-i-.21

S 02%0

0,32
0.20
0.205

0,282

0.1n
10.s ,

tgnaft$ im"tneo
T", in aq

0"i5 (Nati 1) 038 (IW#
o 0,S21 0,21 WOW )
0.25(110113) 0.252000I
0522 IN(* 4) 0.51$6(N-1,

0.3I8 0.32
oaf 0,320

0*1 0.121
s~lat 0.21

030 0,313

UMI'Y lfln~li

0 0.33
o a0244

0 0.2*1

1A 0.314i
0.0 g3134

0-t 9.135
0 0.208

0 0.3

Notes:
1. Average for thickness readings fron Al to LO.
2. Average for section T thickness readings from Al to 010.
3. Average Voa Section U thickness readings Al to D9.
4. Average for thicknieS readings from All to Nill.
6. This remaining lifel Is based on tie minimum measured thickness (In 1993br 199t). the average corrosion rate arnd the

Tnom - Mill Tolerance thickness. When this thickness is approached en actual Trin based on the design pressure and

applicable codes can be determined. which will probably indicate a significantly greater rmmaining life.

Al Darwish

)
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C-A- EVAORATR CRSTALIZE
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-- -TO C.A-I

E-A-1 REBOILER
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E-C-1 CONDENSER
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242-A Evaporator Perspective
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I, -nmocl

LESEND
FGEMDsdrnfrlSrWArit

WIW raed FMT'- re)a AEwubiu

rrT~es't

- ata&J

)na-"
-S.---- - -

242-1 EvaporatOr Simplified Schematic
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42-in. VAPOR LME TO VM

DEENTRAINUENT PADS

RE~tRCULT AECIRCUL ATIOE

AACORAT-

ROM SEALE W AM IM R

VAPOR Rto P ORAS LOO
P~uP SEALPAAAE Ru utE

Rsmu sum

242-1S Toprto rcesLo
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242-A Evaporator Simplified ProCeSS Flow Diagram
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242- A AND -AB BULDINS-

0 0

242-A Evaporator First FloOr Plan
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-V0 Overflow
Bulding *Drain Line

[)rain Lines. Draln---- Uquid Seat
114- 304L SS *

Reinforced
Concrete
24- Thick

242-1L Ptmp Room SUMP Scbe'ati

A->
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Table G-1: operating Parameters

C-A-i Evavorator
Vapor Section 

<o.8 psia 120

Lower Circulation Pipe 16,000 gpm200

:E-A-1 Reboiler
Tube Side (Waste) 16,000 gpm25
Shell Side (Steam) 29.7 psia

E-C-2 Primerm Condenser72
Tube Side (Cooling Water) 2,800 gpm 72
Shell Side (Waste Vapor) 1.0 psia 5

E-C-2 Pinal CondenserTube Side (Cooling water) 150 gpm 170

Shell Side (Waste Vapor) 
14.0 psia

TM-C-ic0 Condensate Catch Tank 14.0 psi& 151

G-2
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Table G-2t Equipment Design criteria

C-A-1 Evaporator Standard(s): ASME Section Vill Div. 1, fPS 230121 22W Designed by Struthers Nuclear and Process Co.

Temperature: 2000F

Pressurei Full Vacuunt

Materials: ASTM SA 240 304L (Shell)

Reference: Construction Spec. 8-100-Pi, SO-1m-TI-003

E-A-1 Reboiler Standard(s): ASME Section VIII Div. 1, UPS 230W £ 22W

Temperature: 3500 F (Shell), 250*F (Tubes)

Pressure: 100 pslg (Shell), Full Vacuum (Tubes)

Materials: ASTM SA 240 304L (Shell)

Reference: construction Spec. 6-100-P1, SD-WM-TI-003

P-8-1 Recirculation Putp Standard(s): Not Specified

Temperature: 2000F

Pressure: Not Specified

Materials: ASTM A296 Or CF-8 and GrGF-8

Reference: Procurement Spec. 0-534-P4

Capacity: 14,000 GPM

ASTH PA 312 304 (NOZZLES)

INew installation per Project B-534

G-3
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flVp4 N, ' 11 t o~' WWt2%.... 4 x ~ $ t

P-8-2 Bottoms Ptxrp Standard(s): Not Specified New Instation per Project B-534

Teperature: Not Spec ifed

Pressure: Not Specified

materials: Staintess Steel

Reference: Procurement Spec. g-534

SA 515 CR70 (Tube Sheets). Original unit Is

E-C-1 Primary Condenser Standard(s): ASE Section Vill Div. 1' being replaced by unused spare on Project 9-534.
mps 22OW

Teperature: 150 0F(Shet and Tubes)

Pressure: Full Vacuum (Shelt) 100 psig (Tubes)

Materials: SA285 GrC (Shell Heads, Internet Supports)

Reference: Construction Spec. e-100-PI

E-C-2 Intermediate Standard(s): ASME Section Vill Div. 1, TEMAC

Condenser Temperature: 350 0F(Shett and Tube)

Pressure: 100 psig to Futt Vacuum (Shel) 100 sig (Tube)

Materials: Carbon Steel

Ref erence; ohtt an ortn o pe. Sheet 72-T-010-- _______________________

G-4
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G-5

V

t~At ~ 0 =a t*w-k
AI AMR- _____________________________

E-C-3 Final Condenser Standard(s): ASME Section Vill Div. 1, TEMAC

Teffperature: 350*F

Pressure: 100 psig to Full Vacuwm (Shell), 100 psig (Tube)

MateristS: Carbon Steel

Reference: Shutte and Koerting Co. Spec. Sheet 72-7-019-J-1

TK-C-100 Condensate Catch Standard(s): ASME Section VIII Div. 1 & AwS 4311, Rev. 2 Modified In 1977 per ASME Sec. ViGl DIV. 2 New

Tankc 
mterial ASTM A312 Type 304. 1124 Gallon

Temperature: Not Available capacity.

Pressure: 5 psil

Materials: 347 S9

Reference: M-2-69357 & H-2-40704

1X-0-1 Ion Exchanme Coltuf Standard(s): ASME Section Viii Div. 1 Fabricated in 1977. Corrosion allowance 1/16
inch.

Tersture: 150OF Mesh Screens 304 or 316 SS
Pressure: 120 psig

Materials: Carbon Steel (ASTM A36 & A285 GrC)

Reference: R-2-69359
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TK-C-103 Condensate Standard(s): ASME Section VIII Div. 1 500 Gatton tank

Measurement Tank Tenperature: Not Available

Pressure: Atmospheric

materials: ASTM A36 (uer Plate ASTM A240 304L)

Reference: H-2-69370

Seal Pot, Liquid Sent Standard(s): ASME Section Vill Div. 1 27 Gallon tank

Temperature: Not Available

Pressure: Atmospheric

Materlals: ASIM A36 CS

Reference: 11-2-69368

BuitingStr~t~C Sandad~s: UC. 912SeIsmic Design Loads: Ilorlzontat, 0.25g-
dDE/0.1259 ODE,
Vertical, 2/3 horizontal.

Temperatvre: N/A Coated with phenotine 305 chemicetly resistant

Pressure: f/A costing.

materials: Poured in-place concrete

Reference: Structural Dwgs. H-2-69276 thru 85 and H-2-69269 thru 75
and H-2-90739 thru 41
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Table G-3: Pipe Materials
(PER VITRO SPEC B-100-Cl)

A, ASMA, G A.Ml ~ ~ ~ 1 IMT ABTP O ,C RIBAR ASoAw, RAO

M2 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B

M7 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B
147 ASTM A53, TYPE E OR S, CR A OR B, OR ASTM A1OE, GR A OR B

M8 ASTM A312, TP304L

M9 <12": ASTM A312, GRTP304L, >14": ASTM A240, GRTP304L

M21 SS 304L, PER HPS-124-M

M24 ASTM A53, TYPE S, GR B, OR ASTM A106, GR B

M25 ASTM A53, TYPE S, GR B, OR ASTM A106, GR B

M27 SS ASTM A312, TYPE 304L

M31 .035" WALL THK, ASTM A269, GR TP304
(TUBING)

M32 POLYETHYLENE, SINGLE LINE OR BUNDLED & SHEATHED IN PVC
(TUBING)

1433 COPPER ASTM B68
(TUBING)

M42 ASTM A53, TYPE E OR S, GR A OR B, OR ASTM A106, GR A OR B

(REFER TO SPEC. FOR VARIOUS SCHEDULES)
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Table G-4: 242-A Evaporator Bulk Chemistry Solutions

1E -- 13.0 13.0 10.0 6.2 1 .0

tg/L 3.3 E+03 1 4.6 E+03 1 2.6 E+02 1.7 E+00 1.1 E+00

TDS mg/L 0.0 E200 0.0 E+00 3.4 E-01 0.0 E+00 7.6 E+01

Aipha uci/ML. 0.0 E+00 2.9 E+-11 5.7 E-11 8.1 E-10 6.5 E-10

Bete UCi/ML 0.0 E+00 3.5 E-10 6.8 E-13 1.0 E-08 00 E+00

A102L g/L 2.2 E+04 3.2 E+04 4.1 E+01 00 E+00 00 E+00

NH4  . mg/L 9.3 E-02 1.3 E+02 2.3 E+03 00 E+00 6.3 E-02

Barim | Mg/L 9.8 E+00 1.4 E+01 3.0 E-02 3.0 E-02 3.1 E-02

Baron mg/L 1.2 E+01 1.7 E+01 3.5 E-02 0.0 E+00 1.8 E-02

Calcim Mg/L 5.1 E+01 7.3 E+01 1.9 E+01 1.9 E+01 1.9 E+01

caunim Ng/ 1.1 E+01 1.6 E-01 3.1 E-02 2.0 E-03 0.0 E+00

003n g/L 8.7 E+03 1.2 E+04 2.4 E+01 0.0 E+00 0.0 E+00

CL- mg/L 4.5 E+03 6.4 E+03 2.4 E+01 7.8 E-01 1.1 E+00

Chromim m/L 4.2 E+02 6.0 E+02 3.4 E-02 1.0 E-02 0.0 E+00

Copper m/L 4.8 E+00 6.9 E+00 1.5 E-02 7.3 E-02 1.1 E-02

CN mg/IL 3.4 E+01 4.8 E+01 95 E-02 0.0 E+00 0.0 E+00

F mg/L 2.7 E+02 3.9 E+02 4.3 E-02 0.0 E+00 1.3 E-01

Ircn mg/L 2.8 E+01 3.9 E+01 8.5 E-02 1.0 E-01 8.4 E-02

WO/L 1.6 E-11 1.7 E-11 2.0 E-11 0.0 E+00 0.0 E+00

OHO mg/ 1 4.9 E+04 7.0 E+04 1.4 2+02 0.0 E+00 0.0 E+00

Lead Wg/L 5.1 E+01 7.0 E+01 4.6 5+00 1.3 E-02 5.5 E-05

Magnesim mg/L 2.0 E+01 2.9 E401 4.6 E-01 4.3 E+00 4.5 E+00

Manganese g/L 2.0 201 2.9 E+01 5.8 E-02 1.1 E-02 1.4 E-02

Mercury mg/L 5.6 E+00 8.0 E+00 1.6 E-02 0.0 E+00 1.1 E-04

Notybdeni mg/L 4.2 E+01 6.0 E+01 1.2 E-01 0.0 E+00 0.0 E+00

Nickel "g/L 2.8 E01 4.0 E+01 7.9 E-02 1.1 E-02 0.0 E+DWO

103 vOg/L 1.2 E+05 1.8 E+05 6.1 E+01 1.2 E+00 5.5 E-01

1102 tm/L 6.0 E+04 8.6 E+04 7.0 E+01 0.0 E+00 0.0 E+00

PC4  mg/I. 3.7 E+03 5.3 E+03 1.0 E+01 0.0 E+00 0.0 E+00

Phosphorus mgiL 3.4 E+03 4. E+03 9.6 E+00 0.0 E+00 0.0 E+00

Potassim nQ/L 1.3 E+04 1.8 E+04 1.0 E+01 8.0 E-01 7.5 E-01

SiLicon mg/L 1.3 E+02 1.9 E+02 5.9 E-01 0.0 E+00 2.5 E+00

Sodin tog/L 1.7 E+05 2.4 E+05 1.6 E+01 2.3 E+01 2.2 E+00

SO4  mg/L 2.0 E+03 2.9 E+03 5.0 E+00 1.0 E+01 1.0 E+01

Tungsten rg/I 1.5 E+02 2.1 E+02 4.1 E-01 0.0 E+00 0.0 E+00

Uranim mg/L 53 E+01 7.5 E+01 1.5 E-01 6.4 E-04 5.2 E-04

zin Mg/L 3.4 E+01 4.8 E+01 9.6 E-02 4.8 -02
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